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) Air conditioner. 

) An air conditioner in which, when a first 
compressor 1, 201 is being operated and a 
second compressor 2, 202 is stopped, liquid 
refrigerant does not flow into the second com- 
pressor even in a state of wet vapor suction, a 
decrease in lubricating ofl in the second com- 
pressor or a decline in its concentration are not 
experienced, and breakage of the second com- 
pressor, due to faulty lubrication when the sec- 
ond compressor is started, does not occur. The 
air conditioner which does not lapse into a 
wasteful shortage of cooling and heating 
capabilities when the ar conditioner is not in 
the state of wet vapor suction, by reliably de- 
tecting the presence or absence of the state of 
wet vapor suction, "me first compressor and the 
second compressor are connected together by 
an equalizing pipe 3, 203. A bypass passage 28 
which connects together a discharge pipe 6 and 
a suction pipe 8 of the second compressor 2 is 
provided. 



FIG.1 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present Invention relates to an air condition- 5 
er In which two compressors are connected in parallel 
with a refrigerant circuit of one system. 

2. Description of Relevant Art: 

10 

As a conventional apparatus of this type, one 
shown in Fig. 53A (or 53B) is known. In the drawing, 
reference character A denotes a heat source unit, and 
B denotes an indoor unit Reference numeral 1 (or 
201) denotes a first compressor of a low-pressure is 
shell type; 2 (or 202), a second compressor of the low- 
pressure shell type; and 3 (or 203), an equalizing pipe 
for connecting together the shell of the first compres- 
sor 1 and the shell of the second compressor 2, the 
equalizing pipe 3 being disposed at a position suffh 20 
ciently higher than a minimum oil level for properly ef- 
fecting the lubrication of the compressors. Numeral 
4 denotes a discharge pipe of the first compressor 1 ; 
5, a discharge pipe of the second compressor 2; 6, a 
common discharge pipe provided after the discharge 25 
pipes 4, 5 converge; 7 (or 212), a suction pipe of the 
first compressor 1; 8 (or 213), a suction pipe of the 
second compressor 2; 9, a common suction pipe be- 
fore branching into the suction pipes 7, 8; 10 (or 204), 
an oil separator provided in the common discharge so 
pipe 6 and having a shell 10a, an inlet pipe 10b, an 
outlet pipe 1 0c, and an oil return pipe 10d; 11 (or 205), 
a four-way changeover valve; 12 (or 208), a heat 
source unit-side heat exchanger; 15 (or 209), an ac- 
cumulator provided in a branching portion in which 35 
the common suction pipe 9 branches into the suction 
pipes 7, 8; 22, an oil-returning bypass passage for 
connecting the oil return pipe 1 0d of the oil separator 
10 and the common suction pipe 9; 23 (or 210), a sol- 
enoid on-off valve provided midway in the oil-return- 40 
ing bypass passage 22; and 24 (or 211), a capillary 
tube provided in parallel with the solenoid on-off 
valve 23. Numeral 16 denotes a U-pipe provided in 
the accumulator 15 and corresponding to the suction 
pipe 8, and numeral 17 denotes a U-pipe provided in 45 
the accumulator 15 and corresponding to the suction 
pipe 8. Numeral 18 denotes a bypass hole provided 
in the U-pipe 16 and designed to prevent the first 
compressor 1 from becoming damaged by temporar- 
ily sucking lubricating oil and a liquid refrigerant 25 so 
accumulated in the U-pipe 16 at the time of the start- 
ing of the first compressor 1. Numeral 19 denotes a 
bypass hole provided in the U-pipe 17 and designed 
to prevent the second compressor 2 from becoming 
damaged as the second compressor 2 temporarily 55 
sucks lubricating oil and the liquid refrigerant 25 ac- 
cumulated In the U-pipe 17 at the time of the starting 
of the second compressor 2. Numeral 20 denotes an 



oil return hole provided in the U-pipe 16 for gradually 
sucking the lubricating oil and the liquid refrigerant 25 
accumulated in the bottom of the accumulator 1 5 and 
returning the same to the first compressor 1 . Numer- 
al 21 denotes an oil return hole provided in the U-pipe 
17 for gradually sucking the lubricating oil and the liq- 
uid refrigerant 25 accumulated in the bottom of the 
accumulator 15 and returning the same to the second 
compressor 2. The heat source unit A is arranged as 
described above. Numeral 13 (or 207) denotes a 
throttling device; 14, an indoor-side heat exchanger; 
and B, an indoor unit comprised of the aforemen- 
tioned throttling device 13 and the indoor-side heat 
exchanger 1 4. Numeral 26 denotes a first connecting 
pipe having one end connected to the heat source unit 
A by the heat source unit-side heat exchanger 12 and 
the other end connected to the indoor unit B by the 
throttling device 13, while numeral 27 denotes a sec- 
ond connecting pipe having one end connected to the 
heat source unit A by the four-way changeover valve 
11 and the other end connected to the indoor unit B 
by the indoor-side heat exchanger 14. In the drawing, 
the solid-line arrows indicate the direction of flow of 
the refrigerant during cooling operation, while the 
broken-line arrows indicate the direction of flow of the 
refrigerant during heating operation. 

Next, a description will be given of the operation 
during cooling operation. The high-temperature, 
high-pressure gas refrigerant discharged from the 
first compressor 1 or the second compressor 2 pass- 
es through the oil separator 10 and the four-way 
changeover valve 11, and flows into the heat source 
unit-side heat exchanger 1 2 where the gas refrigerant 
radiates heat and condenses into a high-pressure liq- 
uid refrigerant The pressure of this liquid refrigerant 
Is reduced by the throttling device 13, and flows into 
the indoor-side heat exchanger 14 as a low-pressure 
gas-liquid two-phase refrigerant By absorbing heat 
here, the refrigerant evaporates, flows into the accu- 
mulator 15 via the four-way changeover valve 11, 
passes thorough the U-pipes 16, 17 and the suction 
pipes 7, 8, and returns to the first compressor 1 or the 
second compressor 2. 

At this time, as for the lubricating oil which has 
flowed out together with the refrigerant from the first 
compressor 1 or the second compressor 2, a major 
portion of it is separated by the oil separator 10, and 
is accumulated in the shell 10a of the oil separator 10. 
A portion of the accumulated lubricating oil, together 
with the gas refrigerant in the oil separator 1 0, is con- 
stantly sent to the accumulator 15 via the common 
suction pipe 9 by the capillary tube 24. The remaining 
lubricating oil in the shell 10a of the oil separator 10 
is sent to the accumulator 15 via the common suction 
pipe 9 as the solenoid on-off valve 23 is opened. The 
lubricating oil which was not separated by the oil sep- 
arator 10 Is sent together with the refrigerant to the 
accumulator 15 via the four-way changeover valve 
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11, the heat source unit-side heat xchanger 12, the 
throttling device 13, the indoor-side heat exchanger 
14, and the four-way changeover valve 11. The lubri- 
cating oil which has entered the accumulator 1 5 is ac- 
cumulated In the bottom of the accumulator 15, and 
a portion of it flows into the U-pipes 16, 17 through 
the oil return holes 20, 21, passes through the suc- 
tion pipes 7, 8, and returns to the first compressor 1 
or the second compressor 2. 

Since the first and second compressors 1 , 2 are 
of the low-pressure shell type, the following relation- 
ships hold among the pressure Pso at a branching 
portion where the common suction pipe 9 branches 
into the suction pipes 7, 8, the pressure P S i within the 
shell of the first compressor 1, and the pressure 
within the shell of the second compressor 2: 

Psi = Pso - AP S i 

Psz = Pso - APgz 
where AP S1 is a pressure loss from the branching por- 
tion where the common suction pipe 9 branches into 
the suction pipes 7, 8 to the first compressor 1 , while 
APs2 is a pressure loss from the branching portion 
where the common suction pipe 9 branches Into the 
suction pipes 7, 8 to the second compressor 2, and 
the following relationships hold: 

APsi - z,r fl V 12 /2 

APs2 = 22^2^2 

r 0 : concentration of the gas refrigerant 

W flow rate of the gas refrigerant flowing 
through the suction pipe 7 

V 2 : flow rate of the gas refrigerant flowing 
through the suction piped 

z,: constant representing channel resistance 
from the branching portion where the common suc- 
tion pipe 9 branches into the suction pipes 7, 8 up to 
the first compressor 1 

z 2 : constant representing channel resistance 
from the branching portion where the common suc- 
tion pipe 9 branches into the suction pipes 7, 8 up to 
the second compressor 2 

Accordingly, a pressure difference AP S i 2 (Psi - 
Psz), which is shown below, takes place in the shells 
of the f irst compressor 1 and the second compressor 
2. 

AP S 12 = (-ZiV 12 + ZzVz&XjZ 
Therefore, the pressure difference AP which oc- 
curs at both ends of the equalizing pipe 3 becomes 
as shown below. It should be noted, however, that it 
is assumed that both ends of the equalizing pipe are 
at substantially the same height 

AP = AP S i2 + '1 9 (hi - hz) 
r,: concentration of a mixture of the lubricating 
oil and the liquid refrigerant 

g: gravitational acceleration 
hi: liquid level of thefirst compressor 1 with re- 
spect to the connecting portion between the shell of 
the first compressor 1 and the equalizing pipe 3 
(when the liquid level Is lower than the connecting 
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portion, a setting is provided such that h, = 0) 

h 2 : liquid level of the second compressor 2 with 
respect to the connecting portion between the shell 
of the second compressor 2 and the equalizing pipe 

5 3 (when the liquid level Is lower than the connecting 
portion, a setting is provided such that h 2 ■ 0) 

That is, when AP > 0, the gas refrigerant and a 
mixed liquid (a mixed liquid of the lubricating oil and 
the liquid refrigerant) flow from the first compressor 

10 1 to the second compressor 2 through the equalizing 
pipe 3. Meanwhile, when AP < 0, the gas refrigerant 
and the mixed liquid (the mixed liquid of the lubricat- 
ing oil and the liquid refrigerant) f lowf rom the second 
compressor 2 to the first compressor 1 through the 

15 equalizing pipe 3. 

In addition, when AP > 0, the liquid level of the 
mixed liquid (the mixed liquid of the lubricating oil and 
the liquid refrigerant) In the first compressor 1 drops 
until it reaches the position of the equalizing pipe 3, 

20 but it does not drop further below that position. 
Hence, if the concentration of the lubricating oil is 
high, the lubrication of the second compressor is ef- 
fected properly. Thus, a refrigeration cycle during 
cooling is formed. 

25 Next a description will be given of the operation 
during heating operation. The high-temperature, 
high-pressure gas refrigerant discharged from the 
first compressor 1 or the second compressor 2 pass- 
es through the oil separator 10 and the four-way 

30 changeover valve 1 1 , and flows into the indoor-side 
heat exchanger 14 where the gas refrigerant radiates 
heat and condenses into a high-pressure liquid refrig- 
erant The pressure of this liquid refrigerant is re- 
duced by the throttling device 13, and flows into the 

35 heat source unit-side heat exchanger 12 as a low- 
pressure gas-liquid two-phase refrigerant By ab- 
sorbing heat here, the refrigerant evaporates, flows 
into the accumulator 15 via the four-way changeover 
valve 11 , passes thorough the U-pipes 16, 17 and the 

40 suction pipes 7, 8, and returns to the first compressor 
1 or the second compressor Z 

At this time, as for the lubricating oil which has 
flowed out together with the refrigerant from the first 
compressor 1 or the second compressor 2, a major 

45 portion of it is separated by the oil separator 10, and 
is accumulated In the shell 1 0a of the oil separator. A 
portion of the accumulated lubricating oil, together 
with the gas refrigerant in the shell 10a of the oil sep- 
arator, is constantly sent to the accumulator 1 5 via the 

so common suction pipe 9 by the capillary tube 24. The 
remaining lubricating oil inthe shell 10a of the oil sep- 
arator 10 Is sent to the accumulator 15 via the com- 
mon suction pipe 9 as the solenoid on-off valve 23 is 
opened. The lubricating oil which was not separated 

55 by the oil separator 10 is sent together with the refrig- 
erant to the accumulator 15 via the four-way change- 
over valve 11, the Indoor-side heat exchanger 14, the 
throttling device 13, the heat source unit-side heat 
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exchanger 1 2, and the four-way changeover valve 1 1 . 
The lubricating oil which has entered the accumulator 
15 is accumulated in the bottom of the accumulator 
15, and a portion of it flows into the U-pipes 16, 17 
through the oil return holes 20, 21, passes through 
the suction pipes 7. 8, and returns to the first com- 
pressor 1 or the second compressor 2. 

Since the flow through the equalizing pipe 3 Is ut- 
terly the same as during cooling, description thereof 
will be omitted here. Thus, a refrigeration cycle during 
heating is formed. 

The flow-rate of a mixed fluid flowing through the 
equalizing pipe 3 is calculated in simple form by the 
following formula: 

G, = a(Ap/r)* 
G,: flow rate of a mixed liquid of refrigerant and lu- 
bricating oil flowing through the equalizing 
pipe 3 
a: flow coefficient 
p; concentration of the mixed liquid 
Ap: differential pressure across the equalizing 
pipe (^difference between internal pressures 
of compressor shells) 
With such a conventional air conditioner, after 
the power supply of the air conditioner is turned on, 
in a state in which, of the two compressors 1 and 2, 
the compressor 1 is being operated and the compres- 
sor 2 is being stopped, when the compressor 2 is 
started after the running capacity of the compressor 
1 has reached a certain level, the compressor 2 Is 
started as it is. 

Then, a description will be given of the case 
where the liquid refrigerant is accumulated in the ac- 
cumulator 15 and of the operation of the refrigerant 
system at that time. When the first compressor 1 is 
started in a state in which both the first compressor 
1 and the second compressor 2 are being stopped, 
since the evaporation temperature of the refrigerant 
in the evaporator (the indoor-side heat exchanger 14 
during cooling operation and the heat source unit- 
side heat exchanger 12 during heating operation) has 
not been sufficiently lowered, the unevaporated liq- 
uid refrigerant temporarily flows into the common 
suction pipe 9. However, since the accumulator 15 is 
provided, the liquid refrigerant which has been 
sucked in the state of wet vapor does not reach the 
first compressor 1 or the second compressor 2, is 
temporarily stored in the accumulator 15, flows into 
the U-pipe 16 through the oil return hole 20 together 
with the lubricating oil accumulated here, and returns 
gradually to the first compressor 1 via the suction 
pipe 7. For this reason, the first compressor 1 is pre- 
vented from being damaged by the temporary wet va- 
por suction at the time of starting. In addition, since 
the quantity of wet vapor sucked at that time is not 
very large, the liquid refrigerant in the accumulator 1 5 
is removed in a relatively short time. 

In addition, when thef irst compressor 1 1s started 



In a state in which the both the first and second com- 
pressors 1 and 2 have been stopped for a long time, 
the first compressor 1 is started in the state in which 
a large quantity of refrigerant lies inside the shells of 
5 the first and second compressors 1 and 2 as a liquid 
refrigerant In this case, the liquid refrigerant held up 
inside the shell of the first compressor 1 is discharged 
In the form of a saturated gas or partially in the liquid 
state as it is, and the liquid refrigerant flows into the 
10 oii separator 10 via the discharge pipe 4 and the com- 
mon discharge pipe 6. Since the discharge pipe 4, the 
common discharge pipe 6, and the oil separator 10 
have become cool by being cooled by the outside air 
during stopping for a long time, the saturated gas re- 
15 frigerant discharged from the first compressor 1 is 
cooled, condensed and liquefied. In addition, since 
the first compressor 1 is operated and the second 
compressor 2 remains stopped, the pressure within 
the shell of the first compressor 1 1s lower than the 
20 pressure within the shell of the second compressor 2, 
and the liquid refrigerant held up inside the shell of 
the second compressor 2 is supplied to the first com- 
pressor 1 via the equalizing pipe 3. In the same way 
as the liquid refrigerant held up inside the shell of the 
25 first compressor 1, this liquid refrigerant is dis- 
charged in the form of a saturated gas or partially in 
the liquid state as it is, and this liquid refrigerant flows 
into the oil separator 10 via the discharge pipe 4 and 
the common discharge pipe 6, while the saturated 
30 gas refrigerant is cooled, condensed and liquefied. In 
the oil separator 10, a major portion of the liquid re- 
frigerant is separated, and flows into the common 
suction pipe 9 via the solenoid on-off valve 23 since 
the solenoid on-off valve 23 Is open for a fixed period 
35 of time during starting. However, since the accumu- 
lator 15 is provided, the liquid refrigerant which has 
been sucked in the state of wet vapor does not reach 
the first compressor 1 or the second compressor 2, 
is temporarily stored in the accumulator 15, flows into 
40 the U-pipe 16 through the oil return hole 20 together 
with the lubricating oil accumulated here, and returns 
gradually to the first compressor 1 via the suction 
pipe 7. For this reason, the first compressor 1 is pre- 
vented from being damaged by the temporary, but a 
45 large quantity of, wet vapor suction at the time of 
starting after stopping for a long time. In addition, 
since the quantity of wet vapor sucked at that time Is 
very large, the liquid refrigerant in the accumulator 15 
is removed after the lapse of a relatively long time. 
so During the cooling operation the first connecting 
pipe 26 is in the high-pressure liquid single phase or 
in the gas-liquid two-phase state in which the dry- 
ness is very small, but during the heating operation 
the first connecting pipe 26 is in the gas-liquid two- 
55 phase state in which the dryness is 0.1 to 0.2. Hence, 
the average concentration of the refrigerant in the 
first connecting pipe 26 is much greater during the 
cooling operation than during the heating operation, 
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so that the quantity of refrigerant distributed in the 
first connecting pipe 26 is larger during the cooling 
operation. Accordingly, in a case where the locations 
of installation of the heat source unit A and the indoor 
unit B are distant from each other and the first con- 
necting pipe 26 is long, the total quantity of refriger- 
ant required during the cooling operation becomes 
greater than the total quantity of refrigerant required 
during the heating operation. Since the quantity of re- 
frigerant charged in the system is normally deter- 
mined by the operation in which the total quantity of 
refrigerant required becomes maximum, excess re- 
frigerant is produced during the heating operation by 
a portion in which the total quantity of refrigerant re- 
quired is smaller than during the cooling operation. 
This excess refrigerant is distributed In the accumu- 
lator 15. 

In addition, if the first connecting pipe 26 is short, 
excess refrigerant is produced in the case of a 
chargeless system in which the refrigerant is not add- 
ed when the setup work of the system is carried out 
by fixing the quantity of refrigerant charged in the 
system irrespective of the length of the first connect- 
ing pipe 26, l.e., by setting the quantity of refrigerant 
charged in the system to be the total quantity of re- 
frigerant required when the length of the first con- 
necting pipe 26 is the largest irrespective of the 
length of the first connecting pipe 26. This excess re- 
frigerant is distributed in the accumulator 15. 

As described above, at the time when the power 
is turned on, there is a high possibility that a large 
quantity of refrigerant was held up in the compres- 
sors before then. When the compressor 1 is started, 
the lubricating oil is also liable to flow out together 
with the liquid ref rigerantowing to foaming at the time 
of starting, so thatthe quantity of lubricating oil in the 
compressor 1 becomes small. When only the com- 
pressor 1 is being operated, since the internal pres- 
sure of the shell of the compressor 2 being stopped 
is higher than the internal pressure of the shell of the 
compressor 1 being operated, the lubricating oil in 
the compressor 2 is supplied together with the refrig- 
erant to the shell in the compressor 1. In addition, 
since oil is not returned from the accumulator 15 to 
the compressor 2 being stopped, the level of the 
mixed liquid of the lubricating oil and the refrigerant 
In the compressor 2 drops to the vicinity of the height 
of the equalizing pipe 3. 

When the compressor 2 is started in such a stop- 
ped state, the refrigerant undergoes foaming in the 
compressor 2 due to a sudden drop in the internal 
pressure of the shell during starting, the lubricating 
oil in the compressor 2 is liable to be discharged to- 
gether with the refrigerant, and the pressure differ- 
ence across the equalizing pipe 3 becomes small or 
is reversed. Hence, the quantity of lubricating oil sup- 
plied to the compressor 1 through the equalizing pipe 
3« 



In addition, an observation is made f the com- 
pressor 2 which is started, in a case where its running 
capacity is smaller than that of the compressor 1 al- 
ready in operation, the relative magnitude of the 

5 pressure within the shell Is higher in the case of the 
compressor 2. As a result, when the compressor 2 is 
started, the liquid level in the shell of the compressor 
2 rises with foaming, and even though the liquid level 
may be lower than the equalizing pipe 3 during stop- 

10 ping, the liquid level rises above the height of the 
equalizing pipe 3 after starting, so that the mixed liq- 
uid of the refrigerant and the lubricating oil is liable 
to flow outf ram the equalizing pipe 3 toward the com- 
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In a case where the running capacity of the com- 
pressor 2 which is started is higher than that of the 
compressor 1 being operated, the internal pressure of 
the shell becomes higher in the case of the compres- 
sor 1. Hence, oil is returned to the compressor 2 from 
20 the compressor 1 through the equalizing pipe 3, but 
when the concentration of the lubricating oil in the 
compressor 1 which is already in operation is low, 
such an oil-returning effect is small. 

In a state in which the liquid refrigerant is being 
25 accumulated in the accumulator 15, even when the 
compressor 1 is being operated and the compressor 
2 is being stopped, since the interior of the shell of the 
compressor 1 and the interior of the shell of the com- 
pressor 2 communicates with each other via the 
30 equalizing pipe 3, the internal pressure of the shell of 
the compressor 2 being stopped also drops. Conse- 
quently, wet gas refrigerant moves from the accumu- 
lator 15 to the compressor 2, and condenses in the 
compressor 2, so that the concentration of the lubri- 
35 eating oil in the compressor 2 decreases gradually. 
For this reason, in a case where the compressor 2 is 
started for the first time after the power is turned on, 
there has been a risk that a bearing is damaged due 
to a shortage of the lubricating oil. In addition, in a 
40 case where excess liquid refrigerant is accumulated 
in the accumulator 15 when the compressor 2 being 
stopped is started, wet vapor suction has been liable 
to occur. 

In addition, in a case where the compressor 1 is 
45 started with the refrigerant being held up in both com- 
pressors, the concentration of the lubricating oil in 
the compressor 1 is low, and the lubricating oil is li- 
able to flow out due to foaming during starting. Yet, 
when the compressor 2 is being stopped, the mixed 
so liquid of the refrigerant and the lubricating oil in the 
compressor 2 is also supplied to the compressor 1 
through the equalizing pipe 3. However, if the com- 
pressor 2 is started In a short time after the starting 
of the compressor 1, the lubricating oil in the com- 
55 pressor 2 is discharged together with the refrigerant 
due to foaming, and it becomes difficult for the oil to 
be returned to the compressor 1 from the equalizing 
pipe 3. Furthermore, since the quantity of lubricating 
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oil in the compressor 1 is not sufficient, it is difficult 
to expect the return of oil from the compressor 1 
through the equalizing pipe 3 to the compressor 2 
which was started. Hence, there has occurred a prob- 
lem of seizure of the bearings of the compressors due 
to the shortage of the lubricating oil in the compres- 
sor 1 and the compressor 2. 

Furthermore, since the conventional air condi- 
tioner Is arranged as described above, in a case 
where the first compressor 1 is being operated and 
the second compressor 2 is being stopped, the refrig- 
erantflows into the first compressor 1 not only viathe 
U-pipe 16 and the suction pipe 7 but also via the U- 
pipe 17, the suction pipe 8, the shell of the second 
compressor 2, and the equalizing pipe 3. At this time, 
if the liquid refrigerant is accumulated in the accumu- 
lator 15, the liquid refrigerant is also accumulated in- 
side the U-pipe 17 due to the presence of the oil re- 
turn hole 21 . Hence, since the flow rate of the refrig- 
erant supplied from the bypass hole 1 9 is insufficient 
as the flow rate of the refrigerant supplied to the first 
compressor via the shell of the second compressor 2, 
and the liquid refrigerant accumulated inside the U- 
pipe 17 flows Into the shell of the second compressor 
2. As a result, the lubricating oil in the shell of the sec- 
ond compressor 2 is mixed with the liquid refrigerant, 
which has flowed in, and flows out to the shell of the 
first compressor 1 via the equalizing pipe 3 since the 
pressure within the shell of the first compressor 1 is 
lower than the pressure within the shell of the second 
compressor 2. Thus, the lubricating oil in the second 
compressor 2 declines in terms of its absolute quan- 
tity while the first compressor 1 is being operated and 
the second compressor 2 is being stopped, and the 
concentration of the lubricating oil also declines. 
Consequently, there has been a problem in that a 
shortage of lubricating oil or faulty lubrication due to 
such as the lack of viscosity of the lubricating oil oc- 
cur when the second compressor is started, possibly 
resulting In the breakage of the second compressor. 

SUMMARY OF THE INVENTION 

The present invention has been devised to over- 
come the above-described problems, and its object is 
to obtain a highly reliable air conditioner in which, 
even if the liquid refrigerant is accumulated in the ac- 
cumulator when the first compressor is being operat- 
ed and the second compressor is being stopped, a 
shortage of lubricating oil or faulty lubrication due to 
such as the lack of viscosity of the lubricating oil do 
not occur when the second compressor Is started, 
which may otherwise result in the breakage of the 
second compressor. 

An air conditioner of the first aspect of the inven- 
tion has a first time measuring device for counting an 
operating time of the first compressor upon starting 
of the first compressor, wherein the second compres- 



sor is started after the first time measuring device 
counts a first predetermined time in a case where the 
second compressor is started for the first time sub- 
sequent to the turning on of the power supply to the 

5 control device, or after the first time measuring de- 
vice counts a second predetermined time in a case 
where the second compressor had been started even 
once subsequent to the turning on of the power sup- 
ply to the control device, respectively, the first prede- 

io termined time being set to be longer than the second 
predetermined time. 

An air conditioner according to the second aspect 
of the invention, has a first refrigerant superheat de- 
tecting device for detecting a degree of superheat of 

15 the refrigerant discharged from the first compressor, 
wherein in a case where the second compressor is 
started for the first time subsequent to the turning on 
of the power supply to the control device, the second 
compressor is started after the degree of superheat 

20 of the refrigerant detected by the first refrigerant su- 
perheat detecting device has fallen within a predeter- 
mined range. 

An air conditioner according to the third aspect of 
the invention, has a first lubrlcatlng-oll superheat de- 

25 tecting device for detecting a degree of superheat of 
the refrigerant in the first compressor or a second lu- 
bricating-oil superheat detecting device for detecting 
a degree of superheat of the refrigerant in the second 
compressor, wherein in a case where the second 

30 compressor is started for the f irst time subsequent to 
the turning on of the power supply to the control de- 
vice, the second compressor is started after the de- 
gree of superheat of the refrigerant detected by the 
first lubricating-oil superheat detecting device or the 

35 degreeofsuperheatoftherefrigerantdetectedbythe 
second lubricating-oil superheat detecting device 
has fallen within a predetermined range. 

An air conditioner according to the fourth aspect 
of the invention, has a first temperature detecting de- 

40 vice for detecting a temperature of a mixed liquid of 
the refrigerant and the lubricating oil in the first com- 
pressor or a second temperature detecting device for 
detecting a temperature of a mixed liquid of the refrig- 
erant and the lubricating oil in the second compres- 

45 sor, wherein in a case where the second compressor 
is started for the first time subsequent to the turning 
on of the power supply to the control device, the sec- 
ond compressor Is started after the temperature of 
the mixed liquid detected by the first temperature de- 

so tecting device or the temperature of the mixed liquid 
detected by the second temperature detecting device 
has fallen within a predetermined range. 

The air conditioner according to the fifth aspect 
of the invention, a second time measuring device for 

55 counting a non-operating time of the first compres- 
sor, wherein In a case where the second compressor 
is started for the first time subsequent to the turning 
on of the power supply to the control device, the first 
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compressor being operated is stopped at the same 
time as the second compressor is started, and after 
a predetermined time is counted by the second time 
measuring device, the first compressor is restarted. 

The air conditioner according to the sixth aspect 
of the invention, a first refrigerant superheat detect- 
ing device for detecting a degree of superheat of the 
refrigerant discharged from the second compressor, 
wherein in a case where the second compressor is 
started for the first time subsequent to the turning on 
of the power suppiy to the control device, the first 
compressor being operated is stopped at the same 
time as the second compressor is started, and af tBr 
the degree of super heat of the refrigerant detected by 
the second refrigerant superheat detecting device 
has fallen within a predetermined range, the first 
compressor Is restarted. 

An air conditioner according to the seventh as- 
pect of the invention, has a third temperature detect- 
ing device for detecting a temperature of the refriger- 
ant discharged from the second compressor, wherein 
in a case where the second compressor is started for 
the first time subsequent to the turning on of the pow- 
er supply to the control device, the first compressor 
being operated is stopped at the same time as the 
second compressor is started, and after the temper- 
ature of the refrigerant detected by the third temper- 
ature detecting device has fallen within a predeter- 
mined range, the first compressor is restarted. 

An air conditioner according to the eighth aspect 
of the Invention, has athird time measuring device for 
counting an integrated operating time of the first 
compressor subsequent to the turning on of the pow- 
er supply to the control device and a second time 
measuring device for counting an non-operating time 
of the first compressor, wherein only the first com- 
pressor is operated until the second compressor is 
started for the first time subsequent to the turning on 
of the power supply to the control device, the first 
compressor is temporarily stopped after a predeter- 
mined time is counted by the third time measuring 
device, and the first compressor is restarted after a 
predetermined time is counted by the second count- 
ing device. 

An air conditioner according to the ninth aspect 
of the invention, wherein in a state in which the sec- 
ond compressor is being stopped, after the number of 
times when the first compressor was stopped from 
an operating state has reached a predetermined 
number of times, the first compressor is started, and 
the second compressor is then started forcibly. 

An air conditioner according to the tenth aspect 
of the Invention, has a refrigeration circuit including 
a first compressor and a second compressor which 
are disposed in parallel with each other, an equalizing 
pipe for connecting together the first compressor and 
the second compressor, a four-way changeover 
valve, a heat source-side heat exchanger, a throttling 



means, an indoor-side heat exchanger, and an accu- 
mulator; a bypass passage which branches off from 
a discharge pipe of the first compressor, a converging 
portion of discharge pipes of the first and second 

5 compressors, or a common discharge pipe located 
after convergence of the discharge pipes of the first 
and second compressors, and is connected to a suc- 
tion pipe of the second compressor. 

An air conditioner according to the eleventh as- 

10 pect of the invention, has the refrigeration circuit; a 
bypass passage which branches off from a discharge 
pipe of the first compressor, a converging portion of 
discharge pipes of the first and second compressors, 
or a common discharge pipe located after conver- 
ts gence of the discharge pipes of the first and second 
compressors, and is connected to a suction pipe of 
the second compressor; and an on-off valve Is provid- 
ed midway in the bypass passage. 

An air conditioner according to the twelfth aspect 

20 of the invention, has a refrigeration circuit; a bypass 
passage which branches off from a discharge pipe of 
the first compressor, a converging portion of dis- 
charge pipes of the first and second compressors, or 
a common discharge pipe located after convergence 

25 of the discharge pipes of the first and second com- 
pressors, and is connected to a suction pipe of the 
second compressor; and an on-off valve is provided 
midway in the bypass passage, wherein the on-off 
valve is opened only when the first compressor is op- 

30 erated and the second compressor is stopped, and 
the on-off valve Is closed at other times. 

An air conditioner according to the thirteenth as- 
pect of the invention, has a refrigeration circuit, an oil 
separator which is disposed in a discharge pipe of the 

35 first compressor, the converging portion of the dis- 
charge pipes of the first and second compressors, or 
a common discharge pipe located after convergence 
of the discharge pipes of the first and second com- 
pressors, and has an inlet pipe, an outlet pipe, and an 

40 oil return pipe; a bypass passage which branches off 
from a discharge pipe of the first compressor, a con- 
verging portion of discharge pipes of the first and 
second compressors, or the common discharge pipe 
located after convergence of the discharge pipes of 

45 the f irst and second compressors, and is connected 
to a suction pipe of the second compressor; an on-off 
valve provided midway in the bypass passage; and a 
compressor-continuous-operation-time measuring 
device which starts timing upon starting of the first 

so compressor for counting a time of continuous opera- 
tion of the first compressor, wherein when the first 
compressor is operated and the second compressor 
is stopped, the on-off valve is opened at the time of 
starting the first compressor, and the on-off valve is 

65 closed when the time counted by the compressor- 
continuous-operation-time measuring device reach- 
es a first set time set in advance. 

An air conditioner according to the fourteenth as- 
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pect f the Invention, has a refrigeration circuit; an oil 
separator which is disposed in a discharge pipe of the 
first compressor, the converging portion of the dis- 
charge pipes of the first and second compressors, or 
a common discharge pipe located after convergence 
of the discharge pipes of the first and second com- 
pressors and has an inlet pipe, an outlet pipe, and an 
oil return pipe; a bypass passage which branches off 
from the discharge pipe of the first compressor, a 
converging portion of discharge pipes of the first and 
second compressors, or the common discharge pipe, 
and is connected to a suction pipe of the second com- 
pressor an on-off valve provided midway in the by- 
pass passage; a compressor-continuous-operation- 
time measuring device which starts timing upon 
starting of the first compressor for counting a time of 
continuous operation of the first compressor; and a 
compressors-continuous-stop-tlme measuring de- 
vice for counting a time when both the first and sec- 
ond compressors are being continuously stopped, 
wherein when the first compressor is operated and 
the second compressor is stopped, the on-off valve 
is opened atthe time of starting the first compressor, 
the on-off valve Is closed when the time counted by 
the compressor-continuous-operat ton-time measur- 
ing device reaches a first set time set in advance in 
a case where the time counted by the compressors- 
continuous-stop-time measuring device does not 
reach a second set time set in advance, and the on- 
off valve is closed when the time counted by the com- 
pressor-continuous-operation-time measuring de- 
vice reaches a third set time set in advance in such 
a manner as to be longer than the first set time in a 
case where the starting of the first compressor is a 
first starting after the turning on of the power or a 
starting in which the time counted by the compres- 
sor-continuous-operation-time measuring device 
reaches the second set time set in advance. 

An air conditioner according to the fifteenth as- 
pect of the invention, has a refrigeration circuit; an oil 
separator which is disposed in a discharge pipe of the 
first compressor, the converging portion of the dis- 
charge pipes of the first and second compressors, or 
a common discharge pipe located after convergence 
of the discharge pipes of the first and second com- 
pressors and has an inlet pipe, an outlet pipe, and an 
oil return pipe; a bypass passage which branches off 
from the discharge pipe of the first compressor, a 
converging portion of discharge pipes of the first and 
second compressors, or the common discharge pipe, 
and is connected to a suction pipe of the second com- 
pressor; an on-off valve provided midway in the by- 
pass passage; and a discharge-temperature detect- 
ing device disposed on the discharge pipe of the first 
compressor, the converging portion of the discharge 
pipes of the first and second compressors, or the 
common discharge pipe, wherein when the first com- 
pressor is operated and the second compressor is 



stopped, the on-off valve is opened at the time of 
starting the first compressor, the on-off valve is 
closed when a temperature detected by the dis- 
charge-temperature detecting device reaches a level 

s greater than or equal to a set value of a discharge- 
temperature upper limit set in advance, and the on- 
off valve is opened when the temperature detected by 
the discharge-temperature detecting device drops to 
a level less than or equal to a set value of a discharge- 

10 temperature lowerlimit set in advance in such a man- 
ner as to be lower than the set value of the discharge- 
temperature upper limit 

An air conditioner according to the sixteenth as- 
pect of the invention, has a refrigeration circuit; an oil 

is separator which is disposed in a discharge pipe of the 
first compressor, the converging portion of the dis- 
charge pipes of the first and second compressors, or 
a common discharge pipe located after convergence 
of the discharge pipes of the first and second com- 

20 pressors and has an inlet pipe, an outlet pipe, and an 
oil return pipe; a bypass passage which branches off 
from the discharge pipe of the first compressor, a 
converging portion of discharge pipes of the first and 
second compressors, or the common discharge pipe, 

25 and is connected to a suct ion pipe of the second com- 
pressor; an on-off valve provided midway in the by- 
pass passage; and a discharge-temperature super- 
heat detecting device disposed on the discharge pipe 
of the first compressor, the common discharge pipe, 

30 or the converging portion of the discharge pipes of 
the first and second compressors, wherein when the 
first compressor is operated and the second com- 
pressor is stopped, the on-off valve is opened at the 
time of starting the first compressor, the on-off valve 

35 is closed when a degree of superheat detected by the 
discharge-temperature superheat detecting device 
reaches a level greater than or equal to a set value of 
a discharge-temperature superheat upper limit set in 
advance, and the on-off valve is opened when the de- 

40 gree of superheat detected by the discharge-temper- 
ature superheat detecting device drops to a level less 
than or equal to a set value of a discharge-tempera- 
ture superheat lower limit set in advance in such a 
manner as to be lower than the set value of the dis- 

45 charge-temperature superheat upper limit 

An air conditioner according to the seventeenth 
aspect of the invention, has a refrigeration circuit; an 
oil separator which is disposed in a discharge pipe of 
the first compressor, the converging portion of the 

50 discharge pipes of the first and second compressors, 
or a common discharge pipe located after conver- 
gence of the discharge pipes of the first and second 
compressors and has an inlet pipe, an outlet pipe, 
and an oil return pipe; a bypass passage which 

55 branches off from the discharge pipe of the first com- 
pressor, a converging portion of discharge pipes of 
the first and second compressors, or the common 
discharge pipe, and is connected to a suction pipe of 
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the second compressor an on-off valve provided 
midway in the bypass passage; and a shell- 
temperature detecting device disposed on a first or 
second shell, wherein when the first compressor is 
operated and the second compressor is stopped, the 
on-off valve is opened at the ti me of starting the first 
compressor, the on-off valve Is closed when a tem- 
perature detected by the shell-temperature detecting 
device reaches a level greater than or equal to a value 
of a shell-temperature upper limit set in advance, and 
the on-off valve is opened when the temperature de- 
tected by the shell-temperature detecting device 
drops to a level less than or equal to a set value of a 
shell-temperature lower limit set in advance in such 
a manner as to be lower than the set value of the 
shell-temperature upper limit 

An air conditioner according to the eighteenth as- 
pect of the invention, has a refrigeration circuit; an oil 
separator which is disposed in a discharge pipe of the 
first compressor, the converging portion of the dis- 
charge pipes of the first and second compressors, or 
a common discharge pipe located after convergence 
of the discharge pipes of the first and second com- 
pressors and has an inlet pipe, an outlet pipe, and an 
oil return pipe; a bypass passage which branches off 
from the discharge pipe of the first compressor, a 
converging portion of discharge pipes of the first and 
second compressors, or the common discharge pipe, 
and is connected to a suction pipe of the second com- 
pressor; an on-off valve provided midway in the by- 
pass passage; and a shell-temperature superheat 
detecting device disposed on a shell of the first or 
second compressor, wherein when the first compres- 
sor is operated and the second compressor is stop- 
ped, the on-off valve is opened at the time of starting 
the first compressor, the on-off valve is closed when 
a degree of superheat detected by the shell- 
temperature superheat detecting device reaches a 
level greater than or equal to a value of a shell- 
temperature superheat upper limit set in advance, 
and the on-off valve is opened when the degree of su- 
perheat detected by the shell-temperature superheat 
detecting device drops to a level less than or equal to 
a set value of a shell-temperature superheat lower 
limit set in advance in such a manner as to be lower 
than the set value of the shell-temperature superheat 
upper limit 

An air conditioner according to the nineteenth as- 
pect of the invention has a refrigeration circuit; a by- 
pass passage which branches off from a discharge 
pipe of the first compressor, a converging portion of 
discharge pipes of the first and second compressors, 
or a common discharge pipe located after conver- 
gence of the discharge pipes of the first and second 
compressors, and is connected to a suction pipe of 
the second compressor, and a flow-rate controlling 
device provided midway in the bypass passage. 

An air conditioner according to the twelfth aspect 



f the invention, has a refrigeration circuit; a bypass 
passage which branches off from a discharge pipe of 
the first compressor, a converging portion of dis- 
charge pipes of the first and second compressors, or 
5 a common discharge pipe located after convergence 
of the discharge pipes of the first and second com- 
pressors, and is connected to a suction pipe of the 
second compressor; a flow-rate controlling device 
provided midway in the bypass passage; and a high- 
10 pressure detecting device provided in the discharge 
pipe of the first compressor or the common discharge 
pipe, wherein the flow-rate controlling device is con- 
trolled in accordance with a pressure detected by the 
high-pressure detecting device. 
15 An air conditioner according to the twenty-first 
aspect of the invention, has a refrigeration circuit; a 
bypass passage which branches off from a discharge 
pipe of the first compressor, a converging portion of 
discharge pipes of the first and second compressors, 
or a common discharge pipe located after conver- 
gence of the discharge pipes of the first and second 
compressors, and is connected to a suction pipe of 
the second compressor; and a flow-rate controlling 
device provided midway in the bypass passage, 
wherein the flow-rate controlling device is controlled 
in accordance with the running capacity of the first 
compressor. 

An air conditioner according to the twenty-sec- 
ond aspect of the invention, has a refrigeration circuit 
having an accumulator; a bypass passage which 
branches off from a discharge pipe of the first com- 
pressor, a converging portion of discharge pipes of 
the first and second compressors, or a common dis- 
charge pipe located after convergence of the dis- 
charge pipes of the first and second compressors, 
and is connected to a suction pipe of the second com- 
pressor; an on-off valve provided midway in the by- 
pass passage; a liquid-level detecting circuit having 
one end communicating with a lower end inside the 
accumulator and another end connected to a dis- 
charge pipe of the accumulator; a heating device for 
heating the liquid-level detecting circuit and having a 
heating capacity falling within a range for heating the 
liquid-level detecting circuit so as to produce super- 
heat gas when wet vapor flows through the liquid-lev- 
el detecting circuit, or maximum, saturated vapor or 
wet vapor when the liquid refrigerant flows there- 
through; a liquid-level-detecting temperature detect- 
ing device provided at an outlet of the liquid-level de- 
tecting circuit; and a low-pressure detecting device 
disposed in a suction pipe of the first compressor, the 
suction pipe of the second compressor, or a common 
suction pipe of the first and second compressors, 
wherein when the first compressor is operated and 
the second compressor is stopped, the on-off valve 
is closed wh n a degree of superheat for liquid-level 
detection calculated from a temperature detected by 
the liquid-level-detecting temperature detecting de- 
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vice and a pressure detected by the low-pressure de- 
tecting device is greater than a Hquld-level-detection 
superheat upper limit value set in advance, and the 
on-off valve is opened when the degree of superheat 
for liquid-level detection is less than a liquld-level-de- 5 
tection superheat lower limit value set in advance in 
such a manner as to be lower than the liquid-level-de- 
tection superheat upper limit value. 

In the first aspect of the invention, in a case 
where the second compressor is started for the first 
time subsequent to the turning on of the power sup- 
ply while the first compressor is being operated, the 
second compressor is started after the lapse of a first 
predetermined time upon starting of the first com- 
pressor. Meanwhile, in a case where the second com- 
pressor which had been started even once subse- 
quent to the turning on of the power supply is started 
while the first compressor is being operated, the sec- 
ond compressor is started after the lapse of a second 
predetermined time upon starting of the first com- 
pressor. 

In the second aspect of the invention, in a case 
where the second compressor is started for the first 
time subsequent to the turning on of the power sup- 
ply while the first compressor is being operated, the 
second compressor is started after the degree of su- 
perheat of the refrigerant discharged from the first 
compressor has fallen within a predetermined range. 

In the third aspect of the invention, in a case 
where the second compressor is started for the first 
time subsequent to the turning on of the power sup- 
ply while the first compressor is being operated, the 
second compressor is started after the degree of su- 
perheat of the lubricating oil in the first compressor 
or the degree of superheat of the lubricating oil in the 
second compressor has fallen within a predetermined 
range. 

In the fourth aspect of the invention, in a case 
where the second compressor is started for the first 
time subsequent to the turning on of the power sup- 
ply while the first compressor is being operated, the 
second compressor Is started after the temperature 
of the mixed liquid of the refrigerant and the lubricat- 
ing oil in the first compressor or the temperature of 
the mixed liquid of the refrigerant and the lubricating 
oil in the second compressor has fallen within a pre- 
determined range. 

In the fifth aspect of the invention, in a case 
where the second compressor is started for the first 
time subsequent to the turning on of the power sup- 
ply while the first compressor is being operated, the 
second compressor is started and the first compres- 
sor is stopped, and after a predetermined time has 
elapsed after the first compressor was stopped, the 
first compressor is restarted. 

In the sixth aspect of the invention, in a case 
where the second compressor is started for the first 
time subsequent to the turning on of the power sup- 



ply while the first compressor is being operated, the 
second compressor is started and the first compres- 
sor is stopped, and after the degree of superheat of 
the refrigerant discharged from the second compres- 
sor has fallen within a predetermined range, the first 
compressor is restarted. 

In the seventh aspect of the invention, in a case 
where the second compressor is started for the first 
time subsequent to the turning on of the power sup- 
ply while the first compressor is being operated, the 
second compressor is started and the first compres- 
sor is stopped, and after the temperature of the refrig- 
erant discharged from the second compressor has 
fallen within a predetermined range, the first com- 
pressor is restarted. 

In the eighth aspect of the invention, in a case 
where only the first compressor is being operated 
subsequent to the turning on of the power supply, the 
first compressor Is stopped when an integrated oper- 
ating time of the first compressor has reached a pre- 
determined time, and the first compressor is restart- 
ed after the lapse of a predetermined time subse- 
quent to the stopping of the first compressor. 

In the ninth aspect of the invention, when the 
number of times when the first compressor was stop- 
ped has reached a predetermined number of times 
through control according to the eighth aspect, the 
second compressor being stopped is started forcibly. 

In the air conditioner according to the tenth as- 
pect of the invention, part of the gas refrigerant dis- 
charged from the first or second compressor flows 
into the bypass passage. Since the bypass passage 
is branched off from the discharge pipe, the refriger- 
ant flowing through the bypass passage is always a 
high-temperature gas refrigerant. Namely, the high- 
temperature gas refrigerant is always supplied to the 
suction pipe of the second compressor. Accordingly, 
in a case where the first compressor is being operat- 
ed and the second compressor 2 is being stopped, 
even if the first compressor is in a state of wet vapor 
suction, the gas refrigerant supplied from the bypass 
passage is sufficient in terms of the flow rate of the 
refrigerant supplied to the first compressor via the 
shell of the second compressor 2, the pressure within 
the suction pipe of the second compressor rises, so 
that the liquid refrigerant is prevented from flowing 
into the second compressor. In addition, should the 
liquid refrigerant flow into the suction pipe of the sec- 
ond compressor, the liquid refrigerant is evaporated 
by the high-temperature gas refrigerant supplied 
from the bypass passage, so that the liquid refriger- 
ant is prevented from flowing into the second com- 
pressor. Thus, in the case where the first compressor 
is being operated and the second compressor is be- 
ing stopped, even if the first compressor is in the 
state of wet vapor suction, the absolute quantity of 
the lubricating oil in the second compress r does not 
decrease, and the concentration of the lubricating oil 
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does not decline. 

In the air conditioner according to the eleventh 
aspect of the invention, in a case where the on-off 
valve is open, part of the gas refrigerant discharged 
from the first or second compressor flows into the by- 
pass passage. Since the high-temperature refriger- 
ant gas is supplied to the suction pipe of the second 
compressor through the bypass as described above. 
Therefore, in the case where the first compressor is 
being operated and the second compressor is being 
stopped, even if the first compressor is in the state of 
wet vapor suction, the absolute quantity of the lubri- 
cating oil in the second compressor does not de- 
crease, and the concentration of the lubricating oil 
does not decline. 

In addition, when the on-off valve is closed, the 
refrigerant is not bypassed via the bypass passage, 
so that the cooling and heating capabilities do not de- 
cline by the portion of the bypass flow. 

In the air conditioner according to the twelfth as- 
pect of the invention, in the case where the first com- 
pressor is operated and the second compressor is 
stopped, the on-off valve Is opened to allow part of 
the gas refrigerant discharged from the first com- 
pressor to flow into the bypass passage. The high- 
temperature refrigerant gas is supplied to the suction 
pipe of the second compressor through the bypass as 
described above. Therefore, in the case where the 
first compressor is being operated and the second 
compressor is being stopped, even if the first com- 
pressor is in the state of wet vapor suction, the abso- 
lute quantity of the lubricating oil in the second com- 
pressor does not decrease, and the concentration of 
the lubricating oil does not decline. 

Meanwhile, when both the first and second com- 
pressors are operated, the on-off valve is closed, so 
that the refrigerant is not bypassed via the bypass 
passage, thereby preventing a decline in the cooling 
and heating capabilities by the portion of the bypass 
flow. 

In the air conditioner according to the thirteenth 
aspect of the invention, in the case where the first 
compressor Is operated and the second compressor 
is stopped, the on-off valve is opened upon starting 
of the first compressor until the time counted by the 
compressor-continuous-operation-time measuring 
device reaches a first set time set in advance, and 
part of the gas refrigerant discharged from the first 
compressor is allowed to flow Into the bypass pas- 
sage. Since the high-temperature refrigerant gas is 
supplied to the suction pipe of the second compres- 
sor through the bypass, as described above. There- 
fore, in the case where the first compressor is being 
operated and the second compressor is being stop- 
ped, even if the first compressor is in the temporary 
state of wet vapor suction subsequent to starting, the 
absolute quantity of the lubricating oil in the second 
compressor does not decrease, and the concentra- 



tion of the lubricating oil does not decline. 

Meanwhile, when the time counted by the com- 
pressor-continuous-operation-time measuring de- 
vice reaches the first set time set in advance, the on- 
5 off valve is closed, so that the refrigerant is not by- 
passed via the bypass passage, thereby preventing 
a decline in the cooling and heating capabilities by 
the portion of the bypass flow. 

In the air conditioner according to the fourteenth 
to aspect of the invention, in the case where the first 
compressor is operated and the second compressor 
is stopped, when the first compressor is started be- 
fore the time counted by the compressors-continu- 
ous-stop-time measuring device has not reached the 
15 second set time set in advance, the on-off valve is 
opened upon starting of the first compressor until the 
time counted by the compressor-continuous-opera- 
tion-time measuring device reaches the first set time 
set in advance, and part of the gas refrigerant dis- 
charged from the first compressor is allowed to flow 
into the bypass passage. Since the high-temperature 
refrigerant gas is supplied to the suction pipe of the 
second compressor through the bypass, as descri- 
bed above. Therefore, in the case where the first 
compressor is being operated and the second com- 
pressor is being stopped, even if the first compressor 
is in the state of wet vapor suction subsequent to 
starting, the absolute quantity of the lubricating oil in 
the second compressor does not decrease, and the 
concentration of the lubricating oil does not decline. 

Meanwhile, when the time counted by the com- 
pressor-continuous-operation-time measuring de- 
vice reaches the first set time set in advance, the on- 
off valve is closed, so that the refrigerant is not by- 
passed via the bypass passage, thereby preventing 
a decline in the cooling and heating capabilities by 
the portion of the bypass flow. 

In addition, when the first compressor is started 
after the time counted by the compressors-continu- 
ous-stop-time measuring device has reached the 
second set time set in advance, or when the first 
compressor is started for the first time after the turn- 
ing on of the power, the on-off valve is opened upon 
starting of the first compressor until the time counted 
by the compressor-continuous-operation-time 
measuring device reaches a third set time set in ad- 
vance in such a manner as to be longer than the first 
set time, thereby allowing part of the gas refrigerant 
discharged from the first compressor to flow into the 
bypass passage. Since the refrigerant flowing 
through this bypass passage is always a high- 
temperature gas refrigerant, the high-temperature 
gas refrigerant is always supplied to the suction pipe 
of the second compressor. Accordingly, in the case 
where the first compressor is being operated and the 
second compressor Is being stopped, during the time 
when the first compressor Is in a temporary state of, 
but a long period of, wet vapor suction subsequent to 
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starting with the liquid refrigerant being held up in the 
shell of the first compressor, the gas refrigerant sup- 
plied from the bypass passage is sufficient In terms 
of the flow rate of the refrigerant supplied to the first 
compressor via the shell of the second compressor. 
Hence, the pressure within the suction pipe of the 
second compressor rises, so that the liquid refriger- 
ant is prevented from flowing into the second com- 
pressor. In addition, should the liquid refrigerant flow 
into the suction pipe of the second compressor, the 
liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 
from flowing into the second compressor. 

Meanwhile, when the time counted by the com- 
pressor-contlnuous-operation-tlme measuring de- 
vice reaches the third settime set in advance, the on- 
off valve is closed, so that the refrigerant is not by- 
passed via the bypass passage, thereby preventing 
a decline in the cooling and heating capabilities by 
the portion of the bypass flow. 

In the air conditioner according to the fifteenth 
aspect of the invention, in the case where the first 
compressor is operated and the second compressor 
is stopped, when the first compressor is started, the 
on-off valve is opened to allow part of the gas refrig- 
erant discharged from the first compressor to flow 
into the bypass passage. Since the high-temperature 
refrigerant gas is supplied to the suction pipe of the 
second compressor through the bypass, as descri- 
bed above. Therefore, in the case where the first 
compressor is being operated and the second com- 
pressor is being stopped, during the time when the 
f irst compressor is in a temporary state of wet vapor 
suction subsequent to starting or during the time 
when the first compressor is in a temporary state of, 
but a long period of, wet vapor suction subsequent to 
starting with the liquid refrigerant being held up in the 
shell of the first compressor, the absolute quantity of 
the lubricating oil in the second compressor does not 
decrease, and the concentration of the lubricating oil 
does not decline. 

Meanwhile, the on-off valve is closed when the 
state of wet vapor suction is overcome and the tem- 
perature detected by the discharge-temperature de- 
tecting device reaches a level greater than or equal 
to a set value of a discharge-temperature upper limit 
set in advance. Hence, the refrigerant is not by- 
passed via the bypass passage, thereby preventing 
a decline in the cooling and heating capabilities by 
the portion of the bypass flow. 

Then, when the state of wet vapor suction is re- 
sumed with a resultant decline in the temperature de- 
tected by the discharge-temperature detecting de- 
vice to a level less than or equal to a set value of a 
discharge-temperature lower limit, the on-off valve is 
opened to allow part of the gas ref rigerant discharged 
from the first compressor to flow Into the bypass pas- 



sage. Since the high-temperature ref rigerant gas is 
supplied to the suction pipe of the second compres- 
sor through the bypass, as described above. There- 
fore, in the case where the first compressor is being 

5 operated and the second compressor is being stop- 
ped, during the time when the first compressor is In 
the state of wet vapor suction, the absolute quantity 
of the lubricating oil in the second compressor does 
not decrease, and the concentration of the lubricat- 

10 ing oil does not decline. 

In the air conditioner according to the sixteenth 
aspect of the invention, in the case where the first 
compressor is operated and the second compressor 
is stopped, when the first compressor is started, the 

15 on-off valve is opened to allow part of the gas refrig- 
erant discharged from the first compressor to flow 
into the bypass passage. Since the high-temperature 
refrigerant gas is supplied to the suction pipe of the 
second compressor through the bypass, as descri- 

20 bed above. Therefore, in the case where the first 
compressor is being operated and the second com- 
pressor is being stopped, during the time when the 
first compressor is in a temporary state of wet vapor 
suction subsequent to starting or during the time 

25 when the first compressor is in a temporary state of, 
but a long period of, wet vapor suction subsequent to 
starting with the liquid refrigerant being held up in the 
shell of the first compressor, the absolute quantity of 
the lubricating oil in the second compressor does not 

30 decrease, and the concentration of the lubricating oil 
does not decline. 

Meanwhile, the on-off valve is closed when the 
state of wet vapor suction is overcome and the de- 
gree of superheat detected by the discharge-temper- 

35 ature superheat detecting device reaches a level 
greater than or equal to a set value of a discharge- 
temperature superheat upper limit set in advance. 
Hence, the refrigerant is not bypassed via the bypass 
passage, thereby preventing a decline in the cooling 

40 and heating capabilities by the portion of the bypass 
flow. 

Then, when the state of wet vapor suction is re- 
sumed with a resultant decline In the degree of super- 
heat detected by the discharge-temperature super- 

45 heat detecting device to a level less than or equal to 
a set value of a discharge-temperature superheat 
lower limit, the on-off valve is opened to allow part of 
the gas refrigerant discharged from the first com- 
pressor to flow into the bypass passage. Since the 

so high-temperature refrigerant gas is supplied to the 
suction pipe of the second compressor through the 
bypass, as described above. Therefore, In the case 
where the first compressor is being operated and the 
second compressor is being stopped, during the time 

55 when the first compressor is in the state of wet vapor 
suction, the absolute quantity of the lubricating oil In 
the second compressor does not decrease, and the 
concentration of the lubricating oil does not decline. 

12 
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In the air conditioner according to the seven- 
teenth aspect of the invention, in the case where the 
first compressor is operated and the second com- 
pressor is stopped, when t he first compressor is start- 
ed, the on-off valve is opened to allow part of the gas 
refrigerant discharged from the first compressor to 
flow into the bypass passage. Since the high- 
temperature refrigerant gas is supplied to the suction 
pipe of the second compressor through the bypass, 
as described above. Therefore, in the case where the 
first compressor is being operated and the second 
compressor Is being stopped, during the time when 
the first compressor is in a temporary state of wet va- 
por suction subsequent to starting or during the time 
when the first compressor is in a temporary state of, 
but a long period of, wet vapor suction subsequent to 
starting with the liquid refrigerant being held up in the 
shell of the first compressor, the absolute quantity of 
the lubricating oil In the second compressor does not 
decrease, and the concentration of the lubricating oil 
does not decline. 

Meanwhile, the on-off valve is closed when the 
state of wet vapor suction is overcome and the tem- 
perature detected by the shell-temperature detecting 
device reaches a level greater than or equal to a set 
value of a shell-temperature upper limit set in ad- 
vance. Hence, the refrigerant is not bypassed via the 
bypass passage, thereby preventing a decline in the 
cooling and heating capabilities by the portion of the 
bypass flow. 

Then, when the state of wet vapor suction is re- 
sumed with a resultant decline in the temperature de- 
tected by the shell-temperature detecting device to a 
level less than or equal to a set value of a shell- 
temperature lower limit, the on-off valve is opened to 
allow part of the gas refrigerant discharged from the 
first compressor to flow into the bypass passage. 
Since the high-temperature refrigerant gas is sup- 
plied to the suction pipe of the second compressor 
through the bypass, as described above. Therefore, 
in the case where the first compressor is being oper- 
ated and the second compressor is being stopped, 
during the time when the first compressor is in the 
state of wet vapor suction, the absolute quantity of 
the lubricating oil in the second compressor does not 
decrease, and the concentrat ton of the lubricating oil 
does not decline. 

in the air conditioner according to the eighteenth 
aspect of the invention, in the case where the first 
compressor is operated and the second compressor 
is stopped, when the first compressor is started, the 
on-off valve is opened to allow part of the gas refrig- 
erant discharged from the first compressor to flow 
into the bypass passage. Since the high-temperature 
refrigerant gas is supplied to the suction pipe of the 
second compressor through the bypass, as descri- 
bed above. Therefore, In the cas where the first 
compressor is being operated and the second com- 



pressor is being stopped, during the time when the 
first compressor is in a temporary state of wet vapor 
suction subsequent to starting or during the time 
when the first compressor is in a temporary state of, 
5 but a long period of. wet vapor suction subsequent to 
starting with the liquid refrigerant being held up in the 
shell of the first compressor, the absolute quantity of 
the lubricating oil In the second compressor does not 
decrease, and the concentration of the lubricating oil 
10 does not decline. 

Meanwhile, the on-off valve Is closed when the 
state of wet vapor suction is overcome and the de- 
gree of superheat detected by the shell-temperature 
superheat detecting device reaches a level greater 
15 than or equal to a set value of a shell-temperature su- 
perheat upper limit set in advance. Hence, the refrig- 
erant is not bypassed via the bypass passage, there- 
by preventing a decline in the cooling and heating ca- 
pabilities by the portion of the bypass flow. 
20 Then, when the state of wet vapor suction is re- 
sumed with a resultant decline in the degree of super- 
heat detected by the shell-temperature superheat de- 
tecting device to a level less than or equal to a set val- 
ue of a shell-temperature superheat lower limit, the 
25 on-off valve is opened to allow part of the gas refrig- 
erant discharged from the first compressor to flow 
into the bypass passage. Since the high-temperature 
refrigerant gas is supplied to the suction pipe of the 
second compressor through the bypass, as descri- 
30 bed above. Therefore, in the case where the first 
compressor is being operated and the second com- 
pressor is being stopped, during the time when the 
f irst compressor is in the state of wet vapor suction, 
the absolute quantity of the lubricating oil in the sec- 
35 ond compressor does not decrease, and the concen- 
tration of the lubricating oil does not decline. 

In the air conditioner according to the nineteenth 
aspect of the invention, part ofthe gas refrigerant dis- 
charged from the first compressor flows into the by- 
40 pass passage. Since the bypass passage is branched 
off from the discharge pipe, the refrigerant flowing 
through the bypass passage is always a high- 
temperature gas refrigerant Namely, the high- 
temperature gas refrigerant is always supplied to the 
45 suction pipe of the second compressor. In a case 
where the first compressor is being operated and the 
second compressor Is being stopped, even if the first 
compressor Is in the state of wet vapor suction, the 
gas refrigerant supplied from the bypass passage is 
50 controlled by the flow-rate controlling device dis- 
posed midway in the bypass passage to a necessary 
and sufficient quantity in terms ofthe flow rate ofthe 
refrigerant supplied to the first compressor via the 
second compressor. Hence, the pressure within the 
55 suction pipe of the second compressor rises, so that 
the liquid refrigerant is prevented from flowing Into 
the second compressor. In addition, should the liquid 
refrigerant flow Into the suction pipe of the second 
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compressor, the liquid refrigerant is evaporated by 
the high-temperature gas refrigerant supplied from 
the bypass passage, so that the liquid refrigerant is 
prevented from flowing into the second compressor. 
Thus, In the case where the f irst compressor is being 
operated and the second compressor is being stop- 
ped, even If the first compressor is In the state of wet 
vapor suction, the absolute quantity of the lubricating 
oil in the second compressor does not decrease, and 
the concentration of the lubricating oil does not de- 
cline. 

In addition, the flow rate of the refrigerant by- 
passed via the bypass passage is controlled by the 
flow-rate controlling device, and excess gas refriger- 
ant is not supplied to the bypass passage, thereby 
preventing a decline in the cooling and heating capa- 
bilities more than is necessary. 

In the air conditioner according to the twelfth as- 
pect of the invention, part of the gas refrigerant dis- 
charged from the first compressor flows into the by- 
pass passage. Since the bypass passage is branched 
off from the discharge pipe, the refrigerant flowing 
through the bypass passage is always a high- 
temperature gas refrigerant Namely, the high- 
temperature gas refrigerant is always supplied to the 
suction pipe of the second compressor. The flow-rate 
controlling device is provided midway in the bypass 
passage, and control is provided such that the open- 
ing of the flow-rate controlling device is reduced in ac- 
cordance with the pressure detected by the high- 
pressure detecting device if the detected pressure is 
high, whereas the opening of the flow-rate controlling 
device is increased if the detected pressure is low. 
Hence, in a case where the first compressor is being 
operated and the second compressor is being stop- 
ped, even if the first compressor is in the state of wet 
vapor suction, the gas refrigerant supplied from the 
bypass passage can be controlled to a necessary and 
sufficient quantity in terms of the flow rate of the re- 
frigerant supplied to the first compressor via the sec- 
ond compressor. Consequently, even if the high- 
pressure level is low, the pressure within the suction 
pipe of the second compressor rises, so that the liquid 
refrigerant is prevented from flowing into the second 
compressor. In addition, should the liquid refrigerant 
flow into the suction pipe of the second compressor, 
the liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 
from flowing into the second compressor. Thus, in the 
case where the first compressor is being operated 
and the second compressor is being stopped, even if 
the first compressor is In the state of wet vapor suc- 
tion, the absolute quantity of the lubricating oil in the 
second compressor does not decrease, and the con- 
centration of the lubricating oil does not decline. 

In addition, since excess gas refrigerant is not 
supplied to the bypass passage even if the high- 



pressure level is high, the cooling and heating capa- 
bilities do not decline more than is necessary. 

In the air conditioner according to the twelfth- 
first aspect of the invention, part of the gas ref riger- 

5 ant discharged from the first compressor flows into 
the bypass passage. Since the bypass passage Is 
branched off from the discharge pipe, the refrigerant 
flowing through the bypass passage is always a high- 
temperature gas refrigerant Namely, the high- 

10 temperature gas refrigerant is always supplied to the 
suction pipe of the second compressor. In a case 
where the first compressor Is being operated and the 
second compressor is being stopped, even if the first 
compressor is in the state of wet vapor suction, con- 

is trd is provided such that the opening of the flow-rate 
controlling device is increased in accordance with the 
running capacity of the first compressor If the run- 
ning capacity is large, whereas the opening of the 
flow-rate controlling device is reduced if the running 

20 capacity is small. Hence, the gas refrigerant supplied 
from the bypass passage can be controlled to a nec- 
essary and sufficient quantity in accordance with the 
running capacity of the first compressor In terms of 
the flow rate of the refrigerant supplied to the first 

25 compressor via the second compressor. Conse- 
quently, even if the running capacity of the first com- 
pressor is large, the pressure within the suction pipe 
of the second compressor rises, so that the liquid re- 
frigerant is prevented from flowing into the second 

30 compressor. In addition, should the liquid refrigerant 
flow into the suction pipe of the second compressor, 
the liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 

35 from flowing into the second compressor. Thus, in the 
case where the first compressor is being operated 
and the second compressor is being stopped, even if 
the first compressor is in the state of wet vapor suc- 
tion, the absolute quantity of the lubricating oil in the 

40 second compressor does not decrease, and the con- 
centration of the lubricating oil does not decline. 

In addition, since excess gas refrigerant is not 
supplied to the bypass passage even if the running 
capacity of the first compressor is small, the cooling 

45 and heating capabilities do not decline more than is 
necessary. 

In the air conditioner according to the twenty- 
second aspect of the invention, in the case where the 
first compressor is operated and the second com- 

50 pressor is stopped, when the first compressor is 
started, the on-off valve is opened to allow part of the 
gas refrigerant discharged from the first compressor 
to flow into the bypass passage. Since the refrigerant 
flowing through this bypass passage is always a high- 

55 temperature gas refrigerant the high-temperature 
gas refrigerant is always suppli d to the suction pipe 
of the second compressor. Accordingly, in the case 
where the first compressor is being operated and the 
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second compressor is being stopped, during the time 
when the first compressor is in a temporary state of 
wet vapor suction subsequent to starting or during 
the time when the first compressor is in a temporary 
state of, but a long period of, wet vapor suction sub- 
sequent to starting with the liquid refrigerant being 
held up in the shell of the first compressor, the gas 
refrigerant supplied from the bypass passage is suf- 
ficient in terms of the flow rate of the refrigerant sup- 
plied to the first compressor via the shell of the sec- 
ond compressor. Hence, the pressure within the suc- 
tion pipe of the second compressor rises, so that the 
liquid refrigerant is prevented from flowing into the 
second compressor. In addition, should the liquid re- 
frigerant flow into the suction pipe of the second com- 
pressor, the liquid refrigerant is evaporated by the 
high-temperature gas refrigerant supplied from the 
bypass passage, so that the liquid refrigerant is pre- 
vented from flowing into the second compressor. 
Thus, in the case where the first compressor is being 
operated and the second compressor is being stop- 
ped, during the time when the first compressor is in 
a temporary state of wet vapor suction subsequent to 
starting or during the time when the first compressor 
is in a temporary state of, but a long period of, wet va- 
por suction subsequent to starting with the liquid re- 
frigerant being held up in the shell of the first com- 
pressor, the absolute quantity of the lubricating oil in 
the second compressor does not decrease, and the 
concentration of the lubricating oil does not decline. 

Meanwhile, the on-off valve is closed when the 
state of wet vapor suction is overcome and the degree 
of superheat for liquid-level detection reaches a level 
greater than or equal to a set value of a liquid-level- 
detectlon superheat upper limit set in advance. 
Hence, the refrigerant is not bypassed via the bypass 
passage, thereby preventing a decline in the cooling 
and heating capabilities by the portion of the bypass 
flow. 

Then, when the state of wet vapor suction is re- 
sumed with a resultant decline in the degree of super- 
heat for liquid-level detection to a level less than or 
equal to a set value of a liquid-level-detection super- 
heat lower limit, the on-off valve is opened to allow 
part of the gas refrigerant discharged from the first 
compressor to flow into the bypass passage. Since 
the refrigerant flowing through this bypass passage 
is always a high-temperature gas refrigerant, the 
high-temperature gas refrigerant is always supplied 
to the suction pipe of the second compressor. Accord- 
ingly, in the case where the first compressor Is being 
operated and the second compressor is being stop- 
ped, during the time when the first compressor is in 
the state of wet vapor suction, the gas refrigerant 
supplied from the bypass passage is sufficient in 
terms of the flow rate of the refrigerant supplied to the 
first compressor via the shell of the second compres- 
sor. Hence, the pressure within the suction pipe of 



the second compressor rises, so that the liquid refrig- 
erant is prevented from flowing into the second com- 
pressor. In addition, should the liquid refrigerant flow 
into the suction pipe of the second compressor, the 

5 liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 
from flowing Into the second compressor. Thus, in the 
case where the first compressor is being operated 

10 and the second compressor is being stopped, during 
the time when the first compressor is in the state of 
wet vapor suction, the absolute quantity of the lubri- 
cating oil in the second compressor does not de- 
crease, and the concentration of the lubricating oil 

15 does not decline. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a refrigerant circuit diagram of a first em- 
20 bodiment; 

Fig. 2 is an electrical circuit diagram; 
Fig. 3 is a control block diagram of the first em- 
bodiment; 

Fig. 4 is a control flowchart of the first embodi- 
25 ment; 

Fig. 5 is a part of a refrigerant circuit diagram of 
a third embodiment; 

Fig. 6 is a control block diagram of the third em- 
bodiment; 

30 Fig. 7 is a control flowchart of the third embodi- 
ment; 

Fig. 8 is a part of a refrigerant circuit diagram of 
a fourth embodiment; 

Fig. 9 is a refrigerant circuit diagram of a fifth em- 
35 bodiment; 

Fig. 1 0 is a part of a refrigerant circuit diagram of 
a sixth embodiment; 

Fig. 11 is a control block diagram of the sixth em- 
bodiment; 

40 Fig. 12isacontrolflowchartof thesixthembodi- 
ment; 

Fig. 1 3 is a part of a refrigerant circuit diagram of 
a seventh embodiment; 

Fig. 14 is a control flowchart of the seventh em- 
45 bodiment; 

Fig. 15 is a control flowchart of the seventh em- 
bodiment; 

Fig. 16 Is a control block diagram of an eighth em- 
bodiment; 

50 Fig. 17 is a control flowchart of the eighth em- 
bodiment; 

Fig. 18 is a part of a refrigerant circuit diagram of 
a ninth embodiment; 

Fig. 1 9 is a control block diagram of the ninth em- 
55 bodiment; 

Fig. 20 is a control flowchart of the ninth embodi- 
ment; 

Fig. 21 is a refrigerant circuit diagram of a 10th 
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embodiment; 

Fig. 22 is a refrigerant circuit diagram of an 11th 
embodiment; 

Fig. 23 is a part of a refrigerant circuit diagram of 
the 11th embodiment; « 
Fig. 24 is a control block diagram of a 12th em- 
bodiment; 

Fig. 25 is a control flowchart of the 12th embodi- 
ment; 

Fig. 26 is a control block diagram of a 13th em- 10 
bodiment; 

Fig. 27 is a control flowchart of the 1 3th embodi- 
ment; 

Fig. 28 is a refrigerant circuit diagram centering 
on a refrigerant system of an air conditioner in ac- 15 
cordance with a first embodiment of the present 
invention; 

Fig. 29 is a refrigerant circuit diagram centering 
on the refrigerant system of an air conditioner in 
accordance with 14th to 23th embodiments of 20 
the present invention; 

Fig. 30 is a control block diagram of the air con- 
ditioner in accordance with the 16th embodiment 
of the present invention; 

Fig. 31 is a control block diagram of the air con- 25 
dit ioner in accordance with the 1 7th embodiment 
of the present invention; 

Fig. 32 is a control block diagram of the air con- 
dittoner in accordance with the 18th embodiment 
of the present invention; 30 
Fig. 33 is a control block diagram of the air con- 
ditioner in accordance with the 19th embodiment 
of the present invention; 
Fig. 34 is a control block diagram of the air con- 
ditioner in accordance with the 21th embodiment 35 
of the present invention; 
Fig. 35 is a control block diagram of the air con- 
ditioner in accordance with the 22th embodiment 
of the present invention; 

Fig. 36 is a control block diagram of the air con- 40 
dit ioner in accordance with the 23th embodiment 
of the present invention; 
Fig. 37 is a flowchart illustrating details of control 
by a solenoid on-off valve controller of the air 
conditioner in accordance with the 16th embodl- 45 
ment of the present invention; 
Fig. 38 is a flowchart illustrating details of control 
by the solenoid on-off valve controller of the air 
conditioner in accordance with the 17th embodi- 
ment of the present invention; so 
Fig. 39 is a flowchart illustrating details of control 
by the solenoid on-off valve controller of the air 
conditioner in accordance with the 18th embodi- 
ment of the present invention; 
Fig. 40 is a flowchart illustrating detailsof control 55 
by the solenoid on-off valve controller of the air 
conditioner In accordance with the 20th embodi- 
ment of the present invention; 



Fig. 41 is a flowchart illustrating details of control 
by the solenoid on-off valve controller of the air 
conditioner in accordance with the 21th embodi- 
ment of the present invention; 
Fig. 42 is a flowchart illustrating details of control 
by the solenoid on-off valve controller of the air 
conditioner in accordance with the 22th embodi- 
ment of the present invention; 
Fig. 43 is a flowchart illustrating details of control 
by the solenoid on-off valve controller of the air 
conditioner in accordance with the 23t h embodi- 
ment of the present invention; 
Fig. 44 is a refrigerant circuit diagram centering 
on the refrigerant system of an air conditioner in 
accordance with a 24th embodiment of the pres- 
ent invention; 

Fig. 45 is a control block diagram of the air con- 
ditioner in accordance with the 24th embodiment 
of the present invention; 
Fig. 46 is a refrigerant circuit diagram centering 
on the refrigerant system of an air conditioner in 
accordance with a 25th embodiment of the pres- 
ent invention; 

Fig. 47 is a control block diagram of the air con- 
ditioner in accordance with the 25th embodiment 
of the present invention; 
Fig. 48 is a flowchart illustrating details of control 
by the solenoid on-off valve controller of the air 
conditioner in accordance with the 25th embodi- 
ment of the present invention; 
Fig. 49 is a refrigerant circuit diagram centering 
on the refrigerant system of an air conditioner in 
accordance with a 26th embodiment of the pres- 
ent invention; 

Fig. 50 is a refrigerant circuit diagram centering 
on the refrigerant system of an air conditioner in 
accordance with the 26th embodiment of the 
present invention; 

Fig. 51 is a refrigerant circuit diagram centering 
on the refrigerant system of an ab conditioner in 
accordance with a 27th embodiment of the pres- 
ent invention; 

Fig. 52 is a refrigerant circuit diagram centering 
on the refrigerant system of an air conditioner in 
accordance with the 27th embodiment of the 
present invention; 

Fig. 53A is a refrigerant circuit diagram centering 
on the refrigerant system of a conventional air 
conditioner; and 

Fig. 53B is a refrigerant circuit diagram in accor- 
dance with a conventional example. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

Referring to Figs. 1 , 2, 3, and 4, a description will 
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be given of a first embodiment of the present inven- 
tion. 

Fig. 1 is a refrigerant circuit diagram in accor- 
dance with a first embodiment of the present inven- 
tion. In the drawing, reference numerals 201 to 213 
denote the same components as those shown In Fig. 
53B which Illustrates a conventional example. Refer- 
ence numeral 214 denotes a solenoid on-off valve 
provided midway in a pipe connecting together a suc- 
tion pipe 213 and a pipe between an oil separator 204 
and a four-way changeover valve 205. Numerals 215 
and 216 denote heaters for heating the compressor 

201 and the compressor 202, respectively. It should 
be noted that the operation of the refrigerant during 
cooling and heating is similar to that of the air condi- 
tioner which has been described in the prior art, and 
description thereof will be omitted. When the com- 
pressor 201 is being operated and the compressor 

202 is being stopped, if suction pressure of the com- 
pressor 201 drops, the internal pressure of the shell 
of the compressor 202 which communicates with it 
through the equalizing pipe 203 also drops. Wet re- 
frigerant moves to the compressor 202 from the ac- 
cumulator 209, though small In quantity, and con- 
denses, so that the concentration of the lubricating 
oil in the compressor 202 decreases with the lapse of 
time. Hence, the solenoid on-off valve 214 is provid- 
ed to allow the high-temperature, high-pressure dis- 
charge gas refrigerant to flow to the suction pipe 213 
of the compressor 202, so as to increase the suction 
pressure and increase the degree of superheat of the 
suction gas, thereby preventing a decline in the con- 
centration of the lubricating oil in the compressor 
202. 

Fig. 2 is an electrical circuit diagram in accor- 
dance with the first embodiment In the drawing, ref- 
erence numeral 217 denotes a solenoid on-off valve 
coil of the solenoid on-off valve 210; 218, a power 
supply switch of the solenoid on-off valve coil 217; 
219, a solenoid on-off valve coil of the solenoid on- 
off valve 214; 220, a power supply switch of the sol- 
enoid on-off valve coil 219; 221, a starter switch coil 
of the compressor 201 ; 222, a power supply switch of 
thestarter switch coil 221; 223, a power supply switch 
of the heater 215; 224, a starter switch coil of the 
compressor 202; 225, a power supply switch of the 
starter switch coil 224; 226, a power supply switch of 
the heater216; 227, an operation control unserving 
as an example of the controlling device for the com- 
pressors 201 and 202 which uses the power supply 
as a driving source; 226. a starter switch of the com- 
pressor 201; 229, a starter switch of the compressor 
202; 230, a main power supply; 231, a capacity-vari- 
ably-changing unit; and 232, a dc converter. 

Fig. 3 is a control block diagram, in which numeral 
233 denotes a timer serving as an example of a first 
time measuring device. 

Fig. 4 is a control flowchart In accordance with 



this embodiment 

Here, a description will be given of the operation 
of each component shown in Fig. 2. When the power 
supply switch 218 is turned on through the operation 

5 control unit 227, power is supplied to the solenoid on- 
off valve coil 217 to open the solenoid on-off valve 
210. When the power supply switch 220 Is turned on 
through the command from the operation control unit 
227, power is supplied to the solenoid on-off valve 

10 coil 219 to open the solenoid on-off valve 214. When 
the power supply switch 222 is turned on through the 
command from the operation control unit 227, power 
is supplied to the starter switch coil 221 of the com- 
pressor 201 , and the starter switch 228 is turned on. 

is At this time, an alternating current supplied from the 
main power supply 230 is converted to a direct cur- 
rent by the dc converter 232, electric power of a pre- 
determined capacity Is supplied to the compressor 

201 by the capacity-variably-changing unit 231, and 
20 the compressor 201 is operated. When the power 

supply switch 223 is turned on through the command 
from the operation control unit 227, the heater 21 5 of 
the compressor 201 is turned on to heatthe compres- 
sor 201. When the power supply switch 225 is turned 

25 on through the command from the operation control 
unit 227, power is supplied to the starter switch coil 
224 of the compressor 202, and the starter switch 229 
is turned on. When the starter switch 229 is turned 
on, power is supplied to the compressor 202 from the 

30 main power supply 230, and the compressor 202 is 
operated. When the power supply switch 226 is 
turned on through the command from the operation 
control unit 227, the heater 216 of the compressor 

202 is turned on to heat the compressor 202. The dc 
35 converter 232 also supplies power for the operation 

control unit 227 separately from power for the com- 
pressor 201. 

Next, a description will be given of the flowchart 
shown in Fig. 4. When the compressor 201 is started, 

40 the timer 233 starts counting a time t (Step 245). 
Then, a determination is made as to whether or not 
the running capacity of the compressor 201 being 
outputted from the operation control unit 227 to the 
capacity-variably-changing unit 231 has reached a 

45 changing-over capacity for starting the compressor 
202 (Step 246). If the changing-over capacity has not 
been reached, this control is reserved until the 
changing-over capacity is reached; if the changing- 
over capacity has been reached, the operation pro- 

50 ceeds to Step 247. Then, if the compressor 202 had 
never been operated after the supply of power to the 
operation control unit 227, the operation proceeds to 
Step 248. If the compressor 202 had been operated 
even once, the operation proceeds to Step 249. In 

65 Step 248, a determination is made as to whether or 
not the time t count d by the timer 233 Is longer than 
a first predetermined time t1 set In advance. If t a t1 , 
the operation proceeds to Step 250. On the other 
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hand, if t < t1 f counting Is continued until t £ t1. In 
Step 249, control similar to that in Step 248 Is effect- 
ed, but a second predetermined time t2 is used for 
comparison with the time L It should be noted that a 
relationship t1 £ t2 holds between the first predeter- 
mined time t1 and the second predetermined time t2. 
When the operation proceeds to Step 250, the com- 
pressor 202 Is started, and the counting of the timer 
ends (Step 251), the time t is cleared (Step 252), and 
the control of this embodiment ends. It should be not- 
ed that, while the compressor 202 is being stopped, 
the power supply switch 226 Is turned on to energize 
the heater 216 of the compressor 202. so as to pro- 
mote the evaporation of the liquid refrigerant 

As a result, even if the compressor 201 is started 
with the refrigerant being held up In the compressor 

201 when the compressor 201 is started for the first 
time upon turning on of the power, the compressor 

202 is not started before a predetermined time elaps- 
es. Hence, the time duration when the mixed liquid of 
the refrigerant and the lubricating oil in the compres- 
sor 202 is supplied to the compressor 201 through the 
equalizing pipe 203 is prolonged, so that even if some 
lubricating oil is discharged together with the refrig- 
erant due to foaming caused by a decline in suction 
pressure during the starting of the compressor 201, 
the lubricating oil does not run short 

Furthermore, even if a large quantity of refriger- 
ant is accumulated in the accumulator 209 before 
starting, that quantity can be reduced sufficiently by 
prolonging the first predetermined time t1. Hence, a 
large quantity of wet vapor suction does not occur 
when the compressor 202 is started, so that a decline 
In the concentration of the lubricating oil or liquid 
compression do not occur. 

Second Embodiment 

Similar operation and effects are obtained if, in 
the first embodiment, the second predetermined 
time t2 is made as short as possible, or a setting is 
provided such thatt2 = 0. and immediately when Step 
249 is selected, the operation proceeds to Step 250 
to start the compressor 202. 

Third Embodiment 

A refrigerant circuit diagram in accordance with 
this embodiment is shown in Fig. 5. The refrigerant 
circuit diagram in Fig. 5 shows only those portions 
that differ from those of the first embodiment, and a 
discharge-pressure sensor 234 and a discharge-tem- 
perature sensor 235 are provided In a discharge por- 
tion of the compressor 201. It should be noted that 
since the operation of the refrigerant and the lubricat- 
ing oil during cooling and heating operations is simi- 
lar to that of the first embodi ment, description thereof 
will be omitted. 



Fig. 6 is a control block diagram in accordance 
with this embodiment, and as shown in this diagram, 
the discharge-pressure sensor 234 and the dis- 
charge-temperature sensor 235 for the refrigerant 

5 discharged from the compressor 201 are connected 
to the operation control unit 227. In the operation 
control unit 227, a first refrigerant superheat/temper- 
ature detecting device is arranged for simply calcu- 
lating the degree of superheat of the refrigerant on 

io the basis of the difference between the saturation 
temperature of the refrigerant in the pressure meas- 
ured by the discharge-pressure sensor 234 and the 
actual temperature of the refrigerant measured by 
the discharge-temperature sensor 235. The other 

15 components are similar to those of the first embodi- 
ment except for the timer 233. 

A control flowchart is shown in Fig. 7. In this con- 
trol, a determination is first made as to whether or not 
the running capacity of the compressor 201 output- 

20 ted to the capacity-variably-changing unit 231 from 
the operation control unit 227 has reached a chang- 
ing-over capacity for starting the compressor 202 
(Step 246). If the changing-over capacity has not 
been reached, this control ends, whereas if the 

25 changing-over capacity has been reached, the oper- 
ation proceeds to Step 247. In Step 247, if the com- 
pressor 202 had never been operated afterthe supply 
of power to the operation control unit 227, the oper- 
ation proceeds to Step 253. In Step 253, if a degree 

30 of discharged-refrigerant superheat TdSH1 of the 
compressor 201 detected by the first refrigerant su- 
perheat detecting device is not within a predeter- 
mined range R1 set in advance, it is determined that 
the compressor is in a state of wet vapor suction, so 

35 that this control ends without starting the compressor 
202. If the degree of discharged-refrigerant super- 
heat TdSH1 is within the range R1 , the operation pro- 
ceeds to Step 250 to start the compressor 202. If it is 
determined in Step 247 that the compressor 202 had 

40 been operated even once, the operation similarly 
proceeds to Step 250 to start the compressor 202. 
Thus, this control ends. It should be noted that, while 
the compressor 202 is being stopped, the power sup- 
ply switch 226 is turned on to energize the heater216 

45 of the compressor 202, so as to promote the evapor- 
ation of the liquid refrigerant 

By adopting the above-described process, it is 
possible to ascertain the state in which the state of 
wet vapor suction has been resolved in the compres- 
50 sor 201 . Since the common accumulator 209 is used 
for both the compressor 201 and the compressor 202, 
even in a case where the compressor 202 is started 
forthef irsttlme afterthe turning on of power, wet va- 
por suction does not occur, so that a decline in the 

55 concentration of the lubricating oil or liquid compres- 
sion do not occur. 
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Fourth Embodiment 

Even in a case where the position of the dis- 
charge-pressure sensor 234 in the third embodiment 
is located at or downstream of a converging portion 
of the discharge pipe of the compressor 201 and the 
discharge pipe of the compressor 202 as shown in 
Fig. 8, there is no major difference in the value detect- 
ed by the discharge-pressure sensor 234, so that op- 
eration and advantages similar to those of the third 
embodiment are obtained. 

Fifth Embodiment 

Even in a case where the position of the dis- 
charge-pressure sensor 234 in the third embodiment 
is located between the oil separator 204 and the four- 
way changeover valve 205 as shown in Fig. 9, there 
is no major difference in the value detected by the dis- 
charge-pressure sensor 234, so that operation and 
advantages similar to those of the third embodiment 
are obtained. 

Sixth Embodiment 

A refrigerant circuit diagram of this embodiment 
is shown in Fig. 10. The refrigerant circuit diagram in 
Fig. 10 shows only portions that differ from those of 
the first embodiment A suction-pressure sensor 236 
is provided in the suction pipe 212 of the compressor 
201; a shell-temperature sensor 238 is provided on 
the body of the compressor 201; a suction-pressure 
sensor 237 is provided in the suction pipe of the com- 
pressor 202; and a shell-temperature sensor 239 is 
provided on the body of the compressor 202. Itshould 
be noted that since the operation of the refrigerant 
and the lubricating oil during cooling and heating op- 
erations is similar to that of the first embodiment, de- 
scription thereof will be omitted. 

As a control Wockdlagram is shown in Fig. 1 1 , the 
suction-pressure sensor 236 of the compressor 201, 
the shell-temperature sensor 238 of the compressor 
201, the suction-pressure sensor 237 of the compres- 
sor 202, and the shell-temperature sensor 239 of the 
compressor 202 are connected to the operation con- 
trol unit 227. In the operation control unit 227, a first 
lubricating-oil superheat detecting device Is ar- 
ranged for simply determining the degree of super- 
heat of the lubricating oil on the basis of the differ- 
ence between a saturation temperature determined 
from the value of the suction-pressure sensor 236 
and the value of the shell-temperature sensor 238. 
Similarly, a second lubricating-oil superheat detect- 
ing device is arranged for determining the degree of 
superheat of the lubricating oil on the basis of the val- 
ues of the suction-pressure sensor 237 and the shell- 
temperature sensor 239. The other components are 
slmilarto those of the first embodiment exceptfbrthe 



timer 233. It should be noted that as for the first lu- 
bricating-oil superheat detecting device and the sec- 
ond lubricating-oil superheat detecting device, only 
one of them may be provided, 
s A control flowchart is shown in Fig. 12. In this 
control, a determination is first made as to whether 
or not the running capacity of the compressor 201 
outputted to the capacity-variably-changing unit 231 
from the operation control unit 227 has reached a 
io changing-over capacity for starting the compressor 
202 (Step 246). If the changing-over capacity has not 
been reached, this control ends, whereas if the 
changing-over capacity has been reached, the oper- 
ation proceeds to Step 247. In Step 247, if the com- 
15 pressor 202 had neverbeen operated after the supply 
of power to the operation control unit 227, the oper- 
ation proceeds to Step 254. In Step 254, if a degree 
of lubricating-oil superheat SH1 of the, compressor 
201 detected by the first lubricating-oil superheat de- 
20 tecting device or a degree of lubricating-oil superheat 
SH2 of the compressor 202 detected by the second 
lubricating-oil superheat detecting device is not with- 
in a predetermined range R2 set in advance, it is de- 
termined that the state is that of wet vapor suction or 
25 that of a low lubricating-oil concentration, so that 
control ends without starting the compressor 202. If 
the degree of lubricating-oil superheat SH1 orthe de- 
gree of lubricating-oil superheat SH2 is within the 
range R2, the operation proceeds to Step 250 to start 
30 the compressor 202. If it is determined in Step 247 
that the compressor 202 had already been started, 
the compressor 202 is similarly started in Step 250. 
Thus, this control ends. It should be noted that while 
the compressor 202 is being stopped, the power sup- 
35 ply switch 226 is turned on to energize the heater 216 
of the compressor 202, so as to promote the evapor- 
ation of the liquid refrigerant 

Consequently, in the state in which the refriger- 
ant is held up, the concentration of the lubricating oil 
40 in the compressor 201 during starting is low and the 
degree of superheat of the lubricating oil is also low. 
However, by continuing the operation, the concentra- 
tion of the lubricating oil in the compressor 201 rises 
due to the return of oil from the accumulator 209, so 
45 thatthe degree of super heat of the lubricating oil also 
rises and becomes stable. Hence, by ascertaining the 
stable state of the concentration of the lubricating oil 
in the mixed liquid in the compressor 201, and by 
starting the compressor 202 in a state in which the 
so concentration of the lubricating oil in the compressor 
201 has become high, it becomes possible to supply 
the mixed liquid of the refrigerant and the lubricating 
oil with a high lubricating-oil concentration from the 
compressor 201 to the compressor 202 through the 
55 equalizing pipe 203. 

In addition, it is similarly possible not to start the 
compressor 202 in a state In which the concentration 
of the lubricating oil in the compressor 202 is low. 
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Seventh Embodiment 

A refrigerant circuit diagram In accordance with 
this embodiment is shown in Fig. 13. The refrigerant 
circuit diagram in Fig. 13 shows only those portions 
that differ from those of the first embodiment The 
compressor 201 is provided with the shell- 
temperature sensor 238 serving as a f irst tempera- 
ture detecting device, and the compressor 202 is pro- 
vided with the shell-temperature sensor 239 serving 
as a second temperature detecting device, so as to 
simply detect the temperature of the mixed liquid of 
the refrigerant and the lubricating oil in the shells of 
the compressor 201 and the compressor 202. It 
should be noted that since the operation of the refrig- 
erant and the lubricating oil during cooling and heat- 
ing operations are similar to those of the first embodi- 
ment, description thereof will be omitted. In addition, 
as for the first temperature detecting device and the 
second temperature detecting device, only one of 
them may be provided. 

As a control block diagram Is shown in Fig. 14, 
the shell-temperature sensor 238 and the sheJl- 
temperature sensor 239 are connected to the opera- 
tion control unit 227, and the other components are 
similar to those of the first embodiment exceptforthe 
timer 233. 

A control flowchart is shown in Fig. 15. In this 
control, a determination is first made as to whether 
or not the running capacity of the compressor 201 
outputted to the capacity-variably-changing unit 231 
from the operation control unit 227 has reached a 
changing-over capacity for starting the compressor 
202 (Step 246). If the changing-over capacity has not 
been reached, this control ends, whereas if the 
changing-over capacity has been reached, the oper- 
ation proceeds to Step 247. In Step 247, if the com- 
pressor 202 had never been operated after the supply 
of power to the operation control unit 227, the oper- 
ation proceeds to Step 255. In Step 255, if a temper- 
ature TS1 of the mixed liquid in the shell of the com- 
pressor 201 detected by the first shell-temperature 
sensor 238 or a temperature TS2 of the mixed liquid 
in the shell of the compressor 202 detected by the 
second shell-temperature sensor 239 is not within a 
predetermined range R3 set in advance, it is deter- 
mined that the state is that of wet vapor suction or 
that of a low lubricating-oil concentration, so that 
control' ends without starting the compressor 202. If 
the temperature TS1 of the mixed liquid in the shell 
of the compressor 201 or the temperature TS2 of the 
mixed liquid in the shell of the compressor 202 Is with- 
in the range R3, the operation proceeds to Step 250 
to start the compressor 202. If it is determined in Step 
247 that the compressor 202 had already been start- 
ed, the compressor 202 Is similarly started in Step 
250. Thus, this control ends. It should be noted that, 
while the compressor 202 is being stopped, the pow- 



er supply switch 226 is turned on to energize the hea- 
ter 216 of the compressor 202, so as to promote the 
evaporation of the liquid refrigerant 

Consequently, in the state in which the ref riger- 

5 ant is held up, the concentration of the lubricating oil 
in the compressor 201 during starting Is low, and 
foaming or the like occurs during starting owing to a 
sudden drop in the suction pressure. Hence, the liq- 
uid refrigerant is evaporated, and the temperature of 

10 the mixed liquid declines. However, by continuing the 
operation, the suction pressure rises, the tempera- 
ture of the mixed liquid also rises, and the concentra- 
tion of the lubricating oil in the compressor 201 also 
rises due to the return of oil from the accumulator 

15 209. Thus, even if the compressor 202 is started, the 
mixed liquid of a high concentration can be supplied 
from the compressor 201 to the compressor 202 via 
the equalizing pipe 203. 

In addition, if the pressure drops during the start- 

20 ing of the compressor 201, since the compressors 
communicate with each other via the equalizing pipe 
203, the pressure of the compressor 202 being stop- 
ped also declines, and the temperature of the mixed 
liquid drops due to the evaporation of the refrigerant 

25 in the mixed liquid. However, if the state of operation 
of the compressor 201 becomes stable, the temper- 
ature of the mixed liquid in the compressor 202 also 
becomes stable. In such a stable state, the concen- 
tration of the lubricating oil in the mixed liquid in the 

30 compressor 201 rises, so that even if the compressor 
202 is started, the mixed liquid of a high concentra- 
tion can be supplied to the compressor 202 via the 
equalizing pipe 203. 

In addition, it is similarly possible not to start the 

35 compressor 202 in a state in which the concentration 
of the lubricating oil in the compressor 202 is low. 

Eighth Embodiment 

40 Since the refrigerant circuit diagram of this em- 
bodiment is similar to that of the first embodiment, 
the refrigerant circuit diagram will be omitted. In ad- 
dition, since the operation of the refrigerant and the 
lubricating oil during cooling and heating operations 

45 is similar to that of the first embodiment, description 
thereof will be omitted. 

As a control block diagram is shown in Fig. 16, a 
timer 240 for measuring the non-operating time of 
the compressor 201 is provided as a second time 

50 measuring device, and the other components are 
similar to thoseof the first embodiment exceptforthe 
timer 233. 

A control flowchart is shown In Fig. 17. In this 
control, a determination is first made as to whether 
65 or not the running capacity of the compressor 201 
outputted to the capacity-variably-changing unit 231 
from the operation control unit 227 has reach d a 
changing-over capacity for starting the compressor 



20 



39 



EP0 597 597 A2 



40 



202 (Step 246). If the changing-over capacity has not 
been reached, this control ends, whereas If the 
changing-over capacity has been reached, the oper- 
ation proceeds to Step 247. In Step 247, if the com- 
pressor 202 had never been operated afterthe supply 
of power to the operation control unit 227, the oper- 
ation proceeds to Step 256. In Step 256, the compres- 
sor 201 is stopped at the same time as the compres- 
sor 202 is started. Then, the non-operating time tof 
the compressor 201 is counted by the non-operating- 
time timer 240 (Step 257). In Step 258, a comparison 
is made between the non-operating time t and a pre- 
determined time t3 set in advance, and if t S t3 f the 
compressor 201 is restarted (Step 259). If t < t3, the 
compressor 201 Is stopped until t £ t3. If it is deter- 
mined in Step 247 that the compressor 202 had al- 
ready been started, the compressor 202 is started 
with the compressor 201 left as it is (Step 250), and 
this control ends. It should be noted that while the 
compressor 201 is being stopped, the power supply 
switch 223 is turned on to energize the heater 21 5 of 
the compressor 201. so as to promote the evapora- 
tion of the liquid refrigerant 

Consequently, when the compressor 201 is stop- 
ped and the compressor 202 is started, since the 
pressure difference across the equalizing pipe 203 
becomes large, the mixed liquid of a high lubricating- 
oil concentration can be supplied from the compres- 
sor 201 being stopped to the compressor 202 which 
was started. 

As the compressor 202 is started, and the com- 
pressor 201 being stopped is restarted afterthe lapse 
of the time t3, the internal pressure of the shell of the 
compressor 201 which was restarted drops. Hence, 
the difference between the internal pressures of the 
shellsof the compressor 201 and the compressor 202 
becomes small, with the resultthat the quantity of lu- 
bricating oil moving from the compressor 201 to the 
compressor 202 through the equalizing pipe 203 also 
decreases. Meanwhile, in a case where the running 
capacity of the restarted compressor 201 is larger 
than the running capacity of the compressor 202, the 
suction pressure of the compressor 201 becomes 
lower than the suction pressure of the compressor 
202, so that the lubricating oil flows from the com- 
pressor 202 to the compressor 201 . Hence, the quan- 
tity of lubricating oil in the shell of the compressor 201 
does not drop more than is necessary. 

In addition, since the lubricating oil is returned to- 
gether with the refrigerant from the accumulator 209 
to the compressor 201 which was restarted after the 
lapse of the time t3, the quantity of lubricating oil in 
the shell of the compressor 201 does not drop more 
than is necessary. 

Ninth Embodiment 

A refrigerant circuit diagram in accordance with 



this embodiment is shown in Fig. 18. The refrigerant 
circuit diagram In Fig. 18 shows only those portions 
that differ from those of the first embodiment, and 
the compressor 202 is provided with a discharge- 
5 pressure sensor 241 and a discharge-temperature 
sensor 242. It should be noted that since the opera- 
tion of the refrigerant and the lubricating oil during 
cooling and heating operations is similar to that of the 
first embodiment, description thereof will be omitted. 
10 As a control block diagram is shown in Fig. 19, 
the discharge-pressure sensor 241 and a discharge- 
temperature sensor 242 are connected to the opera- 
tion control unit 227. In the operation control unit 227, 
a second refrigerant superheat/temperature detec- 
ts ing device is arranged for simply calculating the de- 
gree of super heat of the discharged refrigerant on the 
basis of the difference between the saturation tem- 
perature based on the value of the discharge-pres- 
sure sensor 241 and the value of the discharge-tem- 
20 perature sensor 242. The other components are sim- 
ilar to those of the first embodiment except for the 
timer 233. 

A control flowchart is shown in Fig. 20. In this 
control, a determination is first made as to whether 

25 or not the running capacity of the compressor 201 
outputted to the capacity-variably-changing unit 231 
from the operation control unit 227 has reached a 
changing-over capacity for starting the compressor 
202 (Step 246). If the changing-over capacity has not 

30 been reached, this control ends, whereas if the 
changing-over capacity has been reached, the oper- 
ation proceeds to Step 247. In Step 247, if the com- 
pressor 202 had never been operated afterthe supply 
of power to the operation control unit 227, the oper- 

35 ation proceeds to Step 256. In Step 256, the compres- 
sor 201 is stopped at the same time as the compres- 
sor 202 is started, and the operation proceeds to Step 
262. In Step262, the compressor201 is kept stopped 
until a degree of discharged-refrigerant superheat 

40 TdSH2 detected by the second refrigerant superheat 
detecting device falls within a predetermined range 
R4 set in advance, and when the degree of dis- 
charged-refrigerant superheat TdSH2 has fallen 
within the range R4, the compressor 201 is restarted 

45 (Step 259). If it is determined in Step 247 that the 
compressor 202 had already been started, the com- 
pressor 202 Is started with the compressor 201 left as 
It Is (Step 250), and this control ends. It should be not- 
ed that, while the compressor 201 is being stopped, 

so the power supply switch 223 is turned on to energize 
the heater 215 of the compressor 201, so as to pro- 
mote the evaporation of the liquid refrigerant. 

Consequently, when the compressor 201 is stop- 
ped and the compressor 202 is started, since the 

55 pressure difference across the equalizing pipe 203 
becomes large, the mixed liquid of a high lubricating- 
oil concentration can be supplied from the compres- 
sor 201 being stopped to the compressor 202 which 
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was started. 

Furthermore, when the degree of superheat of 
the discharged refrigerant in the compressor 202 be- 
comes large and stable, the oil is returned from the 
accumulator 209 even If the mixed liquid of lubricating 
oil is not supplied from the compressor 201. In this 
state, the compressor 201 being stopped is restarted. 
Since the internal pressure of the shell of the restart- 
ed compressor 201 drops, the difference between 
the internal pressures of the shells of the two com- 
pressors becomes small. Accordingly, the quantity of 
lubricating oil moving from the compressor 201 to the 
compressor 202 through the equalizing pipe 203 also 
decreases. Meanwhile, in a case where the running 
capacity of the restarted compressor 201 Is larger 
than the running capacity of the compressor 202, the 
suction pressure of the compressor 201 becomes 
lower than the suction pressure of the compressor 
202, so that the lubricating oil flows from the com- 
pressor 202 to the compressor 201 . Hence, the quan- 
tity of lubricating oil in the shell of the compressor 201 
does not drop more than is necessary. 

10th Embodiment 

Even in a case where the position of the dis- 
charge-pressure sensor 241 in Fig. 18 in the ninth 
embodiment is located at or downstream of the con- 
verging portion of the discharge pipe of the compres- 
sor 201 and the discharge pipe of the compressor 202 
as shown in Fig. 21, there is no major difference in the 
value detected by the discharge-pressure sensor 
241, so that operation and advantages similar to 
those of the ninth embodiment are obtained. 

11th Embodiment 

Even in a case where the position of the dis- 
charge-pressure sensor 241 in the ninth embodiment 
is located between the oil separator 204 and the four- 
way changeover valve 205 as shown in Fig. 22, there 
is no major difference in the value detected by the dis- 
charge-pressure sensor 241, so that operation and 
advantages similar to those of the seventh embodi- 
ment are obtained. 

12th Embodiment 

A refrigerant circuit diagram of this embodiment 
is shown in Fig. 23. The refrigerant circuit diagram in 
Fig. 23 shows only portions that differ from those of 
the first embodiment The discharge-temperature 
sensor 242 serving as a third temperature detecting 
device is provided to detect the temperature of the 
discharged refrigerant from the compressor 202. It 
should be noted that since the operation of the refrig- 
erant and the lubricating oil during cooling and heat- 
ing operations is similar to that of the first embodi- 



ment description thereof will be omitted. 

As a control block diagram is shown in Fig. 24, 
the discharge-temperature sensor 242 is connected 
to the operation control unit 227, and the other com- 

5 ponents are similar to those of the first embodiment 
except for the timer 233. 

A control flowchart Is shown In Fig. 25. In this 
control, a determination Is first made as to whether 
or not the running capacity of the compressor 201 

10 outputted to the capacity-variably-changing unit 231 
from the operation control unit 227 has reached a 
changing-over capacity tor starting the compressor 
202 (Step 246). If the changing-over capacity has not 
been reached, this control ends, whereas if the 

is changing-over capacity has been reached, the oper- 
ation proceeds to Step 247. In Step 247, if the com- 
pressor 202 had never been operated after the supply 
of power to the operation control unit 227, the oper- 
ation proceeds to Step 256. In Step 256, the compres- 

20 sor 201 is stopped at the same time as the compres- 
sor 202 is started, and the operation proceeds to Step 
263. In Step 263, the compressor 201 is kept slopped 
until a discharged-ref rigerant temperature Td2 of the 
compressor 202 detected by the discharge tempera- 

25 ture sensor 242 falls within a predetermined range R5 
set in advance, and when the discharged-ref rigerant 
temperature Td2 has fallen within the range R5, the 
compressor 201 is restarted (Step 259). If it is deter- 
mined in Step 247 that the compressor 202 had al- 

30 ready been started, the compressor 202 is started 
with the compressor 201 left as it is (Step 250), and 
this control ends. It should be noted that, while the 
compressor 201 is being stopped, the power supply 
switch 223 is turned on to energize the heater 215 of 

35 the compressor 201 , so as to promote the evapora- 
tion of the liquid refrigerant. 

Consequently, when the compressor 201 is stop- 
ped and the compressor 202 is started, since the 
pressure difference across the equalizing pipe 203 

40 becomes large, the mixed liquid of a high lubricating- 
oil concentration can be supplied from the compres- 
sor 201 being stopped to the compressor 202 which 
was started. 

Furthermore, in the operation in a state in which 

45 the atmospheric temperature is low, the discharge 
temperature of the compressor 202 is liable to in- 
crease, but the discharge temperature relatively 
drops in a state of wet vapor suction, and the dis- 
charge temperature rises as the operation becomes 

so stabilized. Accordingly, when the discharged-refrig- 
erant temperature Td2 of the compressor 202 fails 
within the range R5, the state of operation of the com- 
pressor 202 becomes stable, so that the oil is re- 
turned from the accumulator 209 even if the mixed 

55 liquid of lubricating oil is not supplied from the com- 
pressor 201 . In this state, the compressor 201 being 
stopped is restarted. The internal pressure of the 
shell of the restarted compressor 201 drops, and the 



22 



43 



EP0 597 597 A2 



44 



difference between the Interna) pressures of the 
shells of the two compressors becomes small. Ac- 
cordingly, the quantity of lubricating oil moving from 
the compressor 201 to the compressor 202 through 
the equalizing pipe 203 also decreases. Meanwhile, 
in a case where the running capacity of the restarted 
compressor 201 is larger than the running capacity of 
the compressor 202, the suction pressure of the com- 
pressor 201 becomes lower than the suction pres- 
sure of the compressor 202, so thatthe lubricating oil 
flows from the compressor 202 to the compressor 
201. Hence, the quantity of lubricating oil in the shell 
of the compressor 201 does not drop more than is 
necessary. 

13th Embodiment 

Since the refrigerant circuit diagram of this em- 
bodiment is similar to that of the first embodiment, 
the refrigerant circuit diagram will be omitted. In ad- 
dition, since the operation of the refrigerant and the 
lubricating oil during cooling and heating operations 
is similar to that of the first embodiment, description 
thereof will be omitted. 

As a control block diagram is shown in Fig. 26, a 
timer 243 for measuring the integrated operating 
time of the compressor 201, which serves as a third 
time measuring device, and the timer 240 for meas- 
uring the non-operating time of the compressor 201, 
which serves as the second time measuring device, 
are respectively connected to the operation control 
unit 227. The other components are similar to those 
of the first embodiment except for the timer 233. 

A control flowchart is shown in Fig. 27. In this 
control, a comparison Is first made between an inte- 
grated operating time ta of the compressor 201 
measured by the timer 243 for measuring the inte- 
grated operating time and a predetermined time t4 
set in advance. If ta < t4, this control ends, whereas 
If ta 2 14, the operation proceeds to Step 270 (Step 
264). In Step 270, if the number of times N when the 
compressor 201 started running and was then stop- 
ped is equal to or greater than a predetermined num- 
ber of times N1 set in advance, the compressor 202 
is started in Step 250, and the operation proceeds to 
Step 269. If the number of times N Is less than the 
predetermined number of times N1, the operation 
proceeds to Step 247. It should be noted that the 
number of times N is the number of times when con- 
trol in Step 265 which will be described later was per- 
formed. In Step 247, a determination is made as to 
whether the compressor 202 had never been operat- 
ed after the supply of power to the operation control 
unit 227. If the compressor 202 had been operated 
even once, the operation proceeds to Step 269. If the 
compressor 202 had never been operated, the com- 
pressor 201 is stopped (Step 265), the counting of the 
non-operating-time timer 240 of the compressor 201 



is started (Step 266), and the operation proceeds to 
Step 267. In Step 267, a comparison is made between 
a non-operating time tb and a predetermined time t5 
set in advance, and if t & t3, the compressor 201 is 
5 kept stopped until tb £ t5. When the state tb £ t5 is 
reached, the compressor 201 is restarted (Step 259). 
Then, in Step 268, the non-operating-time timer 240 
is stopped and cleared. In Step 269, the timer 243 for 
measuring the integrated operating time is cleared, 
w and this control ends. It should be noted that, while 
the compressor 201 is being stopped, the power sup- 
ply switch 223 is turned on to energize the heater 215 
of the compressor 201, so as to promote the evapor- 
ation of the liquid refrigerant 
15 The liquid level of the compressor 201 is located 
at a position higher than the equalizing pipe 303 part- 
ly due to the return of oil from the accumulator 209, 
but the compressor 202, which is being stopped, is In 
a state In which its liquid level has been dropped to 
20 the height of the equalizing pipe 203. For this reason, 
in the above-described case, by stopping the com- 
pressor 201 to set the internal pressures of the two 
compressors at the same level, the oil can be re- 
turned from the compressor 201 to the compressor 
25 202 owing to the difference between the level of the 
mixed liquid in the compressor 201 and the level of 
the mixed liquid in the compressor 202. 

In addition, in a case where a state in which only 
the compressor 201 is being operated continues for 
30 a long time, by starting the compressor 202, It is pos- 
sible to allow the oil to return from the accumulator 
209, thereby increasing the quantity of lubricating oil 
in the compressor 202. 

35 14th Embodiment 

Hereafter, a description will be given of an em- 
bodiment of the present invention. 

Fig. 28 is a refrigerant circuit diagram of an air 
40 conditioner In accordance with an embodiment of the 
present invention. In the drawing, same reference 
characters or numerals with that shown in Fig. 53A 
denote component parts that are similar to those of 
the conventional air conditioner shown in Fig. 53A, 
45 and description thereof will be omitted here. Numeral 
28 denotes a bypass passage which branches off 
midway in the pipe between the four-way changeover 
valve 11 and the outlet pipe 10c of the oil separator 
10, converges with the suction pipe 8 between the 
50 accumulator 15 and the second compressor 2, and 
has a certain channel resistance (a much greater 
channel resistance than that of the main flow to the 
indoor unit B). In addition, it is assumed that in a case 
where the load on the indoor unit B is small and it is 
65 unnecessary for both the first and second compres- 
sors 1 and 2 to be operated, and either one of them 
needs to be operated, thef irst compressor 1 1s unfail- 
ingly started and the second compressor 2 Is stop- 
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ped, and that In a case where starting Is effected in 
a state In which both units are stopped, the first com- 
pressor 1 is first started, and if the load on the indoor 
unit is large and both units need to be operated, the 
second compressor Is additionally started. Itshould 
be noted that in the drawing, the solid-line arrows in- 
dicate the direction of flow of the refrigerant during 
the cooling operation, while the broken-line arrows 
indicate the direction of flow of the refrigerant during 
the heating operation. 

Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the conventional 
air conditioner shown in Fig. 53A except for a portion 
concerning the bypass passage 28, description 
thereof will be omitted here, and a description will be 
given of the portion concerning the bypass passage 
28. The high-temperature, high-pressure gas refrig- 
erant discharged from the first compressor 1 or the 
second compressor 2 flows into the outlet pipe 1 0c of 
the oil separator 10 via the oil separator 10, and part 
of the gas refrigerant flows Into the bypass passage 
28 here. Since the bypass passage 28 is branched off 
midway In the pipe between the four-way changeover 
valve 11 and the outlet pipe 10c of the oil separator 
10, the liquid is separated by the oil separator 10, so 
that the refrigerant which flows into the bypass pas- 
sage 28 is a gas refrigerant which is always at a high 
temperature. The high-temperature gas refrigerant, 
which has flown into the bypass passage 28 and has 
a much greater channel resistance than that of the 
main flow to the indoorunit B, undergoes pressure re- 
duction to a low level while flowing through the by- 
pass passage 28, and flows Into the suction pipe 8 in 
the form of low-pressure, high-temperature gas re- 
frigerant When the first compressor 1 is being oper- 
ated and the second compressor is being stopped, 
the pressure within the suction pipe 8 rises, so that 
neither the liquid refrigerant nor the gas refrigerant 
flows into the suet ion pipe 8 from the accumulator 1 5. 
When the first compressor 1 is being operated and 
the second compressor 2 b being stopped, the inter- 
nal pressure of the shell of the second compressor 2 
is higher than the internal pressure of the shell of the 
first compressor 1, so that most of the low-pressure, 
high-temperature gas refrigerant which has flown Into 
the suet ton pipe 8 flows into the first compressor 1 via 
the second compressor 2 and the equalizing pipe 3. 
At this time, the level of a mixed liquid (a mixture of 
the lubricating oil and the liquid refrigerant) in the 
second compressor 2 drops until it reaches the pos- 
ition of the equalizing pipe 3, but it does not drop fur- 
ther than that, since the high-temperature gas refrig- 
erant passes through the shell of the second com- 
pressor 2, the concentration of the lubricating oil 
does not decline. If the refrigerant flowing into the by- 
pass passage 28 is in excess, part of it flows into the 
first compressor 1 via the accumulator 15 and the 



suction pipe 7. Accordingly, even if the liquid refrig- 
erant is accumulated in the accumulator 15 when the 
first compressor 1 is being operated and the second 
compressor 2 is being stopped, the gas refrigerant 

5 which is supplied from the bypass passage 28 is suf- 
ficient in terms of the flow rate of the refrigerant sup- 
plied to the first compressor via the shell of the sec- 
ond compressor 2, so that the liquid refrigerant In the 
accumulator 15 does not flow into the second com- 

10 pressor 2. Also, should the liquid refrigerant in the ac- 
cumulator 15 flow into the suction pipe 8, the liquid 
refrigerant is evaporated by the high-temperature 
gas refrigerant supplied from the bypass passage 28, 
so that the liquid refrigerant is prevented from flowing 

15 into the second compressor 2. Thus, even if the liquid 
refrigerant is accumulated in the accumulator 15 
when the first compressor 1 1s being operated and the 
second compressor 2 is being stopped, the absolute 
quantity of the lubricating oil in the second compres- 

20 sor 2 does not decrease, and the concentration of the 
lubricating oil does not decline. Hence, it is possible 
to obtain a highly reliable air conditioner in which a 
shortage of the lubricating oil orfeulty lubrication due 
to such as the lack of viscosity of the lubricating oil 

25 do not occur when the second compressor is started, 
which may otherwise result in the breakage of the 
second compressor. It should be noted, however, that 
since the refrigerant flowing in the bypass passage 

28 flows neither to the heat source unit-side heat ex- 
30 changer 12 nor to the indoor-side heat exchanger 14, 

the cooling and heating capabilities are undermined 
by the portion of the quantity of the refrigerant flow- 
ing in the bypass passage 28. 

35 15th Embodiment 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 15th embodiment of 
the present invention. In the drawing, reference char- 
40 acters or numerals A denote component parts that 
are similar to those of the air conditioner in accor- 
dance with the 14th embodiment shown in Fig. 28, 
and description thereof will be omitted here. Numeral 

29 denotes a solenoid on-off valve disposed midway 
45 in the bypass passage 28. In addition, it is assumed 

that in a case where the load on the indoorunit B is 
small and it is unnecessary for both the first and sec- 
ond compressors 1 and 2 to be operated, and either 
one of them needs to be operated, the first compres- 

50 sor 1 is unfailingly started and the second compres- 
sor 2 is stopped, and that in a case where starting is 
effected In a state in which both units are stopped, the 
first compressor 1 is first started, and If the load on 
the indoor unit is large and both units need to be op- 

55 erated, the second compressor 2 is additionally start- 
ed. It should be noted that, in the drawing, the solid- 
line arrows Indicate the direction of flow of the refrig- 
erant during the cooling operation, while the broken- 
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line arrows Indicate the direction of flow of the refrig- 
erant during the heating operation. 

Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the conventional 
air conditioner shown in Fig. 53A except for a portion 
concerning the solenoid on-off valve 29, description 
thereof will be omitted here. In addition, since the op- 
eration of the refrigerant in the bypass passage 28 
with the solenoid on-off valve 29 opened is the same 
as that of the refrigerant in the bypass passage 28 in 
accordance with the 14th embodiment shown in Fig. 
28, description thereof will be omitted here, and a de- 
scription will be given of the portion concerning the 
solenoid on-off valve 29. The solenoid on-off valve 29 
is opened only when the first compressor 1 is oper- 
ated and the second compressor 2 is stopped, and 
the solenoid on-off valve 29 is closed at other times. 
Accordingly, when the first compressor 1 is operated 
and the second compressor 2 is stopped, the sole- 
noid on-off valve 29 is opened, and the high- 
temperature gas refrigerant is supplied to the suction 
pipe 8. Thus, even if the liquid refrigerant is accumu- 
lated in the accumulator 15, the absolute quantity of 
the lubricating oil in the second compressor 2 does 
not decrease, and the concentration of the lubricating 
oil does not decline. Hence, it is possible to obtain a 
highly reliable air conditioner in which a shortage of 
the lubricating oil or faulty lubrication due to such as 
the lack of viscosity of the lubricating oil do not occur 
when the second compressor 2 Is started, which may 
otherwise result in the breakage of the second com- 
pressor 2. On the other hand, in a case where both 
the first and second compressors 1 and 2 are oper- 
ated, the solenoid on-off valve 29 is closed, so that 
the refrigerant does not flow to the bypass passage 
28. Hence, the cooling and heating capabilities are 
not undermined when both the first and second com- 
pressors 1 and 2 are being operated. 

16th Embodiment 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 16th embodiment of 
the present invention. Fig. 30 is a control block dia- 
gram of the air conditioner in accordance with the 
16th embodiment of the present Invention. In the 
drawing, reference numeral 35 denotes a compres- 
sors-continuous-stop-time measuring device for 
counting a time when both the first and second com- 
pressors 1 and 2 are being continuously stopped; 36, 
a compressor-continuous-operation-time measuring 
device which starts timing upon starting of the first 
compressor 1 for counting a time of continuous oper- 
ation of the first compressor 1; and 37, a solenoid on- 
off valve controlling device for controlling the opening 
and closing of the solenoid on-off valve 29 n the ba- 
sis of the time counted by the compressors-continu- 



ous-stop-time measuring device 35 and the time 
counted by the compressor-continuous-operation-ti- 
me measuring device 36. 

Since the operation of the refrigerant (including 
5 lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioner 
in accordance with the 1 5th embodiment, description 
thereof will be omitted here, and a description will be 
given of the details of control by the solenoid on-off 
io valve controlling device 37. In a system in which ex- 
cess refrigerant does not occur (which is realizable by 
making the first connecting pipe 26 short, or by dis- 
posing a liquid reservoir between the heat source 
unit-side heat exchanger 12 and the first connecting 
15 pipe 26 or by disposing the second accumulator be- 
tween the four-way changeover valve 11 and the ac- 
cumulator 15, without adopting the chargeless sys- 
tem), the accumulation of the liquid refrigerant in the 
accumulator 15 takes place after the starting of the 
20 first compressor 1 in a state in which both the first 
and second compressors 1 and 2 have been stopped 
continuously for a long time, or after the starting of 
the first compressor 1 in a state in which both the first 
and second compressors 1 and 2 have been stopped 
25 although notfora very long time. The quantity of wet 
vapor sucked when the first compressor 1 is started 
in the state in which both the first and second com- 
pressors 1 and 2 have been stopped continuously for 
a long time is very large, so that a considerably long 
30 time is required until the liquid refrigerant in the ac- 
cumulator 1 5 removed. On the other hand, the quan- 
tity of wet vapor sucked when the first compressor 1 
is started in the state in which both the first and sec- 
ond compressors 1 and 2 have been stopped al- 
35 though not for a very long time is not very large, so 
that a very long time is not required until the liquid re- 
frigerant in the accumulator 1 5 removed. Accordingly, 
if the opening and closing of thesoienoid on-off valve 
29 are controlled by the solenoid on-off valve controi- 
40 ling device 37 as described below, in the case where 
the first compressor 1 is being operated and the sec- 
ond compressor 2 is being stopped, when the liquid 
refrigerant is accumulated in the accumulator 1 5, the 
solenoid on-off valve 29 is opened, and the high- 
45 temperature gas refrigerant is supplied to the suction 
pipe 8. Thus, even if the liquid refrigerant is accumu- 
lated In the accumulator 15, the absolute quantity of 
the lubricating oil In the second compressor 2 does 
not decrease, and the concentration of the lubricat- 
60 ing oil does not decline. Hence, it is possible to obtain 
a highly reliable air conditioner in which a shortage of 
the lubricating oil or faulty lubrication due to such as 
the lack of viscosity of the lubricating oil do not occur 
when the second compressor 2 is started, which may 
65 otherwise result in the breakage of the second com- 
pressor 2. When the liquid refrigerant in the accumu- 
lator 15 is no longer present, the solenoid on-off valv 
29 is closed and the liquid refrigerant does not flow 
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through the bypass passage 28, so that there Is no 
shortage in the cooling and heating capabilities. 

Referring now to the flowchart shown in Fig. 37, 
the details of control by the solenoid on-off valve con- 
trolling device 37 will be described In concrete terms. 5 
First when the first compressor 1 1s started with both 
the first and second compressors being stopped, the 
solenoid on-off valve 29 Is opened. Then in Step 50 
in Fig. 37, a determination Is made as to whether or 
not it te the first starting after the turning on of the 
power, if it is the first starting, it is determined that it 
is the starting after stopping for a long time, and the 
operation proceeds to Step 53; if It is the second or 
subsequent starting, the operation proceeds to Step 
51. If it is determined in Step 51 thata time t^ count- 
ed by the compressors-continuous-stop-time meas- 
uring device 35 has reached a second set time t2 set 
in advance, it is judged that it is the starting after stop- 
ping for a long time, and the operation proceeds to 
Step 53. if U has not reached the second set ti me t2, 
it is judged that it is the starting after stopping for a 
short time, and the operation proceeds to Step 52. If 
it is determined in Step 52 that a time t^ counted by 
the compressor-continuous-operation-time measur- 
ing device 36 has reached a first set ti me 1 1 which has 
been set in advance to a relatively short time, though 
sufficient to overcome the accumulation of the liquid 
refrigerant in the accumulator 1 5 due to the wet vapor 
suction during starting after stopping fora shorttime, 
It is judged that the liquid refrigerant in the accumu- 
lator 15 has been removed, and the operation pro- 
ceeds to Step 54 to close the solenoid on-off valve 29 
so as to avoid the shortage of the cooling and heating 
capabilities. Meanwhile, if it is determined in Step 52 
that tc has not reached t1 , It is judged that the liquid 
refrigerant in the accumulator 15 has not been re- 
moved, and the operation proceeds to Step 55 so as 
to maintain the open state of the solenoid on-off valve 
29 and supply the high-temperature gas refrigerant to 
the suction pipe 8, thereby controlling a decrease in 
the absolute quantity of the lubricating oil in the sec- 
ond compressor 2 and a decline in the concentration 
thereof. If it is determined in Step 53 that the time (« 
counted by the compressor-continuous-operation-ti- 
me measuring device 36 has reached a third set time 
t3 set in advance to be longer than the first set time 
t1, it is judged that the liquid refrigerant in the accu- 
mulator 15 has been removed, and the operation pro- 
ceeds to Step 54 to close the solenoid on-off valve 29 
so as to avoid the shortageof the cooling and heating 
capabilities. Meanwhile, If it is determined in Step 53 
that U has not reached t3, it is judged that the liquid 
refrigerant in the accumulator 15 has not been re- 
moved, and the operation proceeds to Step 55 so as 
to maintain the open state of the solenoid on-off valve 
29 and supply the high-temperature gas refrigerant to 
the suction pipe 8, thereby controlling a decrease in 
the absolute quantity of the lubricating oil in the sec- 



ond compressor 2 and a decline in the concentration 
thereof. Since the solenoid on-off valve 29 Is control- 
led in the above-described manner, in a case where 
the first compressor 1 is operated and the second 
compressor 2 is stopped, the solenoid on-off valve 29 
is prevented from being opened when the liquid re- 
frigerant is accumulated in the accumulator 15, which 
could unnecessarily result In the shortage of the cool- 
ing and heating capabilities. When the liquid refriger- 
ant is accumulated in the accumulator 15, the sole- 
noid on-off valve 29 is opened to supply the high- 
temperature gas refrigerant to the suction pipe 8, 
thereby controlling a decrease in the absolute quan- 
tity of the lubricating oil in the second compressor 2 
and a decline in the concentration thereof. 

17th Embodiment 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 1 7th embodiment of 
the present invention. In the drawing, reference nu- 
meral 30 denotes a discharge-temperature detecting 
device provided on the discharge pipe 4. 

Fig. 31 is a control block diagram of the air con- 
ditioner in accordance with the 17th embodiment of 
the present invention. In the drawing, reference nu- 
meral 37 denotes the solenoid on-off valve control- 
ling device for controlling the opening and closing of 
the solenoid on-off valve 29 on the basis of the tem- 
perature detected by the discharge-temperature de- 
tecting device 30. 

Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioners 
in accordance with the 15th and 16th embodiments, 
description thereof will be omitted here, and a de- 
scription will be given of the details of control by the 
solenoid on-off valve controlling device 37. When the 
first compressor 1 is started with both the first and 
second compressors 1 and 2 being stopped, the pos- 
sibility of the liquid refrigerant becoming accumulat- 
ed in the accumulator 1 5 Is large, so that the solenoid 
on-off valve 29 is opened. Since the liquid refrigerant 
flows into the first compressor 1 while the liquid re- 
frigerant is accumulated in the accumulator 15, the 
discharge gas temperature is low, but when the liquid 
refrigerant is removed from the accumulator 15, the 
superheated gas refrigerant flows Into the first com- 
pressor 1 , so that the discharge gas temperature be- 
comes high. Therefore, in the case where the first 
compressor 1 1s being operated and the second com- 
pressor 2 is being stopped, when a temperature Td 
detected by the discharge-temperature detecting de- 
vice 30 reaches a level greater than or equal to a set 
value Tdl of a discharge-temperature upper limit set 
in advance, it Is judged that the liquid refrigerant has 
been removed from the accumulator 15, so that the 
solenoid on-off valve 29 Is closed, making it possible 
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to avoid the shortage of the cooling and heating ca- 
pabilities caused by the bypassing of the refrigerant 
to the bypass passage 28. In addition, when Td drops 
to a level less t han or equal to a set value Td2 of a dis- 
charge-temperature lower limit set In advance, it is 
judged that the liquid refrigerant is accumulated 
again in the accumulator 15 due to the occurrence of 
excess refrigerant caused by a change in the opera- 
tion mode (such as a change from the cooling oper- 
ation to the heating operation) or the like. Hence, the 
solenoid on-off valve 29 is opened to supply the high- 
temperature gas refrigerant to the suction pipe 8 from 
the bypass passage 28, so as to control a decrease 
in the absolute quantity of the lubricating oil in the 
second compressor 2 and a decline in the concentra- 
tion thereof. 

Referring now to the flowchart shown in Fig. 38, 
the details of control by the solenoid on-off valve con- 
trolling device 37 will be described in concrete terms. 
First when the first compressor 1 is started with both 
the first and second compressors being stopped, the 
solenoid on-off valve 29 is opened. Then in Step 60 
in Fig. 38, a determination is made as to whether or 
not the temperature Td detected by the discharge- 
temperature detecting device 30 is at a level greater 
than or equal to the set value Td1 of the discharge- 
temperature upper limit set in advance, and if Td £ 
Td1, the operation proceeds to Step 61 to close the 
solenoid on-off valve 29, and then the operation pro- 
ceeds to Step 62. Meanwhile, if Td < Td1 , the opera- 
tion proceeds directly to Step 62. In Step 62, a deter- 
mination is made as to whether or not Td is less than 
or equal to the set value Td2 of the discharge-temper- 
ature lower limit set in advance such that Td2 < Td1 . 
If Td s Td2, the operation proceeds to Step 63 to open 
the solenoid on-off valve 29, and the operation re- 
turns to Step 60. Meanwhile, if Td > Td2, the opera- 
tion returns directly to Step 60. Since the solenoid on- 
off valve 29 is controlled in the above-described man- 
ner, In a case where the first compressor 1 is operat- 
ed and the second compressor 2 is stopped, the sol- 
enoid on-off valve 29 is prevented from being opened 
when the liquid refrigerant is accumulated in the ac- 
cumulator 15, which could unnecessarily result in the 
shortage of the cooling and heating capabilities. 
When the liquid refrigerant is accumulated in the ac- 
cumulator 15, the solenoid on-off valve 29 is opened 
to supply the high-temperature gas refrigerant to the 
suction pipe 6, thereby controlling a decrease in the 
absolute quantity of the lubricating oil in the second 
compressor 2 and a decline in the concentration 
thereof. 

18th Embodiment 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 18th embodiment of 
the present invention. In the drawing, reference nu- 



meral 31 denotes a first pressure detecting device 
provided in the common discharge pipe 6. In addition, 
it is assumed that in a case where the load on the in- 
door unit is small and it is unnecessary for both the 

5 first and second compressors 1 and 2 to be operated, 
and either one of them needs to be operated, the first 
compressor 1 is unfailingly started and the second 
compressor 2 is stopped, and that in a case where 
starting is effected in a state in which both units are 

10 stopped, the first compressor 1 is first started, and if 
the load on the indoor unit is large and both units 
need to be operated, the second compressor 2 is ad- 
ditionally started. It should be noted that, in the draw- 
ing, the solkMine arrows indicate the direction of flow 

1 $ of the refrigerant during the cooling operation, whi le 
the broken-line arrows indicate the direction of flow 
of the ref rigerant during the heating operation. 

Fig. 32 is a control block diagram of the air con- 
ditioner in accordance with the 18th embodiment of 

20 the present invention. In the drawing, reference nu- 
meral 38 denotes a discharge-temperature super- 
heat detecting device which is comprised of the dis- 
charge-temperature detecting device 30 and the first 
pressure detecting device 31, and calculates the de- 

25 gree of superheat in the discharge temperature on 
the basis of the temperature detected by the dis- 
charge-temperature detecting device 30 and the 
pressure detected by the first pressure detecting de- 
vice 31. In addition, reference numeral 37 denotes 

30 the solenoid on-off valve controlling device for con- 
trolling the opening and closing of the solenoid on-off 
valve 29 on the basis of the temperature detected by 
the discharge-temperature detecting device 30. 
Since the operation of the refrigerant (including 

35 lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioners 
in accordance with the 15th to 17th embodiments, 
description thereof will be omitted here, and a de- 
scription will be given of the details of control by the 

40 solenoid on-off valve controlling device 37. When the 
first compressor 1 is started with both the first and 
second compressors 1 and 2 being stopped, the pos- 
sibility of the liquid refrigerant becoming accumulat- 
ed in the accumulator 1 5 is large, so that the solenoid 

45 on-off valve 29 is opened. Since the liquid refrigerant 
flows into the first compressor 1 while the liquid re- 
frigerant is accumulated in the accumulator 15, the 
degree of superheat in the discharge gas tempera- 
ture is low, but when the liquid refrigerant is removed 

so from the accumulator 1 5, the superheated gas ref rig- 
erant flows into the first compressor 1 , so thatthe de- 
gree of superheat in the discharge gas temperature 
becomes high. In most cases, whether or not the liq- 
uid refrigerant is accumulated in the accumulator 15 

55 can be determined from the discharge gas tempera- 
ture level; however, in cases such as when the high- 
pressure level is low, the liquid refrigerant is not pres- 
ent in the accumulator 15, and the degree of super- 
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heat in the discharge gas temperature is high, butthe 
discharge gas temperature is low. As a result, the de- 
termination as to whether or not the liquid refrigerant 
is accumulated in the accumulator 15 can be made 
more accurately on the basis of the degree of super- s 
heat in the discharge gas temperature, although this 
determining process is complicated. Therefore, in the 
case where the first compressor 1 is being operated 
and the second compressor 2 is being stopped, when 
a degree of superheat SHd detected by the dis- 10 
charge-temperature superheat detecting device 38 
reaches a level greater than or equal to a set value 
SHd1 of a discharge-temperature superheat upper 
limit set in advance, it is judged that the liquid refrig- 
erant has been removed from the accumulator 1 5, so 15 
that the solenoid on-off valve 29 is closed, making it 
possible to avoid the shortage of the cooling and 
heating capabilities caused by the bypassing of the 
refrigerant to the bypass passage 28. In addition, 
when SHd drops to a level less than or equal to a set 20 
value SHd2 of a discharge-temperature superheat 
lower limit set in advance, it is judged that the liquid 
refrigerant is accumulated again in the accumulator 
15 due to the occurrence of excess refrigerant 
caused by a change in the operation mode (such as 25 
a change from the cooling operation to the heating 
operation) or the like. Hence, the solenoid on-off 
valve 29 is opened to supply the high-temperature 
gas refrigerant to the suction pipe 8 from the bypass 
passage 28, so as to control a decrease in the abso- 30 
Jute quantity of the lubricating oil in the second com- 
pressor 2 and a decline in the concentration thereof. 

Referring now to the flowchart shown in Fig. 39, 
the details of control by the solenoid on-off valve con- 
trolling device 37 will be described in concrete terms. 35 
First, when the first compressor 1 is started with both 
the first and second compressors being stopped, the 
solenoid on-off valve 29 is opened. Then in Step 70 
in Fig. 39, a determination is made as to whether or 
not the degree of superheat SHd detected by the dis- 40 
charge-temperature superheat detecting device 38 is 
at a level greater than or equal to the set value SHd1 
of the discharge-temperature superheat upper limit 
set in advance, and if SHd s SHd1 , the operation pro- 
ceeds to Step 71 to close the solenoid on-off valve 29, 4$ 
and then the operation proceeds to Step 72. Mean- 
while, if SHd < SHd1, the operation proceeds directly 
to Step 72. In Step 72, a determination is made as to 
whether or not SHd is less than or equal to the set val- 
ue SHd2 of the discharge-temperature superheat so 
lower limit set in advance such that SHd2 < SHd1. If 
SHd 5 SHd2, the operation proceeds to Step 73 to 
open the solenoid on-off valve 29, and the operation 
returns to Step 70. Meanwhile, if SHd > SHd2, the op- 
eration returns directly to Step 70. Since the solenoid ss 
on-off valve 29 is controlled in the above-described 
manner, in a case where the first compressor 1 is op- 
erated and the second compressor 2 is stopped, the 



solenoid on-off valve 29 is prevented from being 
opened when the liquid refrigerant is accumulated in 
the accumulator 15, which could unnecessarily result 
in the shortage of the cooling and heating capabili- 
ties. When the liquid refrigerant is accumulated In the 
accumulator 15, the solenoid on-off valve 29 is 
opened to supply the high-temperature gas refriger- 
ant to the suction pipe 8, thereby controlling a de- 
crease in the absolute quantity of the lubricating oil 
in the second compressor 2 and a decline in the con- 
centration thereof. 

19th Embodiment 

Similar effects are obtained if the discharge-tem- 
perature detecting device 30 is provided on the com- 
mon discharge pipe 6 In the 17th and 18th embodi- 
ments. 

In addition, si mi lar effects are obtained if the first 
pressure detecting device 31 is provided in the com- 
mon discharge pipe 6 or the discharge pipe 5 in the 
17th and 18th embodiments. 

20th Embodiment 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 20th embodiment of 
the present invention. In the drawing, reference nu- 
meral 32 denotes a first shell-temperature detecting 
device provided on the bottom of the shell of the first 
compressor 1. 

Fig. 33 is a control block diagram of the air con- 
ditioner in accordance with the 20th embodiment of 
the present invention. In the drawing, reference nu- 
meral 37 denotes the solenoid on-off valve control- 
ling device for controlling the opening and closing of 
the solenoid on-off valve 29 on the basis of the tem- 
perature detected by the first shell-temperature de- 
tecting device 32. 

Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioners 
in accordance with the 15th to 19th embodiments, 
description thereof will be omitted here, and a de- 
scription will be given of the details of control by the 
solenoid on-off valve controlling device 37. When the 
first compressor 1 is started with both the first and 
second compressors 1 and 2 being stopped, the pos- 
sibility of the liquid refrigerant becoming accumulat- 
ed in the accumulator 1 5 is large, so that the solenoid 
on-off valve 29 is opened. Since the liquid refrigerant 
flows Into the first compressor 1 while the liquid re- 
frigerant is accumulated in the accumulator 15, the 
concentration of the lubricating oil In the shell of the 
first compressor 1 is low, but when the liquid refrig- 
erant is removed from the accumulator 1 5, the sup r- 
heated gas refrigerant flows Into the first compressor 
1, so that the concentration of the lubricating oil in 
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the shell of the first compressor 1 becomes high. 
Meanwhile, a mixed liquid of the lubricating oil and 
the liquid refrigerant has a characteristic that, under 
the same conditions of pressure, the higher the con- 
centration of the lubricating oil, the higher the tern- 5 
perature of the mixed liquid. Hence, it is possible to 
detect the temperature of the mixed liquid on the ba- 
sis of the temperature of the bottom of the shell of the 
first compressor 1 . Therefore, in the case where the 
first compressor 1 is being operated and the second 10 
compressor 2 Is being stopped, when a temperature 
Tshelh detected by the f irst shell-temperature detect- 
ing device 32 reaches a level greater than or equal to 
a set value Tshell, of a shell-temperature upper limit 
set in advance, it is judged that the liquid refrigerant 15 
has been removed from the accumulator 15, so that 
the solenoid on-off valve 29 is closed, making it pos- 
sible to avoid the shortage of the cooling and heating 
capabilities caused by the bypassing of the refriger- 
ant to the bypass passage 28. In addition, when the 20 
detected temperature TsheH, drops to a level less 
than or equal to a set value Tshell 12 of a first-shell- 
temperature lower limit set in advance, it is judged 
that the liquid refrigerant is accumulated again in the 
accumulator 15 due to the occurrence of excess re- 25 
frigerant caused by a change in the operation mode 
(such as a change from the cooling operation to the 
heating operation) or the like. Hence, the solenoid 
on-off valve 29 is opened to supply the high- 
temperature gas refrigerant to the suction pipe 8 from 30 
the bypass passage 28, so as to control a decrease 
in the absolute quantity of the lubricating oil in the 
second compressor 2 and a decline in the concentra- 
tion thereof. In addition, in the determination of the 
presence or absence of the accumulation of the liquid 35 
refrigerant in the accumulator 15, the state of wet va- 
por being sucked to the first compressor 1 can be de- 
tected more directly by the detection of the tempera- 
ture of the bottom of the first compressor 1 rather 
than by the detection of the discharge gas tempera- 40 
ture. Hence, the former detection method is more ac- 
curate although the method of mounting the first 
shell-temperature detecting device 32 is difficult 

Referring now to the flowchart shown in Fig. 40, 
thedetailsof control by the solenoid on-off valve con- 45 
trolling device 37 will be described in concrete terms. 
First, when the first compressor 1 is started with both 
the first and second compressors being stopped, the 
solenoid on-off valve 29 is opened. Then in Step 80 
in Fig. 40, a determination is made as to whether or so 
not the temperature Tshel^ detected by the first shell- 
temperature detecting device 32 is at a level greater 
than or equal to the set value Tshellti of the first-shell- 
temperature upper limit set in advance, and if Tshell t 
£ Tshell 11( the operation proceeds to Step 81 to close 55 
the solenoid on-off valve 29, and then the operation 
proceeds to Step 82. Meanwhile, If Tshell-, < Tshell t1 , 
the operation proceeds directly to Step 82. In Step 82, 



a determination is made as to whether or not Td is 
less than or equal to the set value TsheH 12 of the first- 
shell-temperature lower li mit set in advance such that 
Tshell 12 < Tshelln. IfTshell, ^ Tshell 12 , the operation 
proceeds to Step 83 to open the solenoid on-off valve 
29, and the operation returns to Step 80, Meanwhile, 
IfTshell! > Tshell 12 , the operation returns directly to 
Step 80. Since the solenoid on-off valve 29 Is control- 
led in the above-described manner, in a case where 
the first compressor 1 is operated and the second 
compressor 2 is stopped, the solenoid on-off valve 29 
is prevented from being opened when the liquid re- 
frigerant is accumulated in the accumulator 15, which 
could unnecessarily result in the shortage of the cool- 
ing and heating capabilities. When the liquid refriger- 
ant is accumulated in the accumulator 15, the sole- 
noid on-off valve 29 is opened to supply the high- 
temperature gas refrigerant to the suction pipe 8, 
thereby controlling a decrease in the absolute quan- 
tity of the lubricating oil in the second compressor 2 
and a decline in the concentration thereof. 

21th Embodiment 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 21th embodiment of 
the present invention. In the drawing, reference nu- 
meral 33 denotes a second shell-temperature detect- 
ing device provided on the bottom of the shell of the 
second compressor 2. 

Fig. 34 is a control block diagram of the air con- 
ditioner in accordance with the 20th embodiment of 
the present invention. In the drawing, reference nu- 
meral 37 denotes the solenoid on-off valve control- 
ling device for controlling the opening and closing of 
the solenoid on-off valve 29 on the basis of the tem- 
perature detected by the second shell-temperature 
detecting device 33. 

Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioners 
in accordance with the 15th to 20th embodiments, 
description thereof will be omitted here, and a de- 
scription will be given of the details of control by the 
solenoid on-off valve controlling device 37. A mixed 
liquid of the lubricating oil and the liquid refrigerant 
has a characteristic that, under the same conditions 
of pressure, the higher the concentration of the lubri- 
cating oil, the higherthe temperature of the mixed liq- 
uid. Hence, it is possible to detect the temperature of 
the mixed liquid on the basis of the temperature of the 
bottom of the shell of the second compressor 2. 
When the first compressor 1 is started with both the 
first and second compressors 1 and 2 being stopped, 
the possibility of the concentration of the lubricating 
oil In the shell of the second compressor 2 being low 
Is large, and the possibility of the liquid refrigerant be- 
coming accumulated in the accumulator 15 Is large. 
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Hence, the Influx of the liquid refrigerant from the ac- 
cumulator 15 into the second compressor 2 can be 
suppressed by opening the solenoid on-off valve 29 
and supplying the high-temperature gas refrigerant 
from the bypass passage 28 to the suction pipe 8. At 
the same time, the liquid refrigerant in the shell of the 
second compressor 2 Is evaporated by the high- 
temperature gas refrigerantsupplied from the bypass 
passage 28, thereby making it possible to increase 
the concentration of the lubricating oil in the shell of 
the second compressor 2. The increase in the con- 
centration of the lubricating oil in the second com- 
pressor 2, In turn, increases the temperature of the 
mixed liquid in the shell of the second compressor 2, 
and the temperature of the bottom of the shell of the 
second compressor 2 rises. As a result, when the tem- 
perature of the bottom of the shell of the second com- 
pressor 2 rises, it is determined that the concentra- 
tion of the lubricating oil in the shell of the second 
compressor 2 has increased, so that the solenoid on- 
off valve 29 is opened, thereby avoiding the shortage 
of the cooling and heating capabilities caused by the 
bypassing of the refrigerant to the bypass passage 
28. If, at that time, the accumulation of the liquid re- 
frigerant in the accumulator 15 has not yet been over- 
come, the liquid refrigerant flows into the second 
compressor 2 from the accumulator 1 5, which causes 
a decline in the concentration of the lubricating oil in 
the mixed liquid in the shell of the second compressor 
2 f and the temperature of the mixed liquid in the shell 
of the second compressor 2 drops, so that the tem- 
perature of the bottom of the shell of the second com- 
pressor 2 also drops. If the drop in the temperature 
of the bottom of the shell of the second compressor 
2, by opening the solenoid on-off valve 29 again, it be- 
comes possible again to suppress the influx of the liq- 
uid refrigerant from the accumulator 15 into the sec- 
ond compressor 2 and to increase the concentration 
of the lubricating oil in the shell of the second com- 
pressor 2. That is, when the first compressor 1 is 
started with both the first and second compressors 
1 and 2 being stopped, the solenoid on-off valve 29 
is opened. In the case where the first compressor 1 
is being operated and the second compressor 2 is be- 
ing stopped, when a temperature Tshen 2 detected by 
the shell-temperature detecting device 33 of the sec- 
ond compressor 2 reaches a level greater than or 
equal to a set value Tshell 2 of a shell-temperature up- 
per limit of the second compressor 2 set in advance, 
it is judged that the liquid refrigerant has been re- 
moved from the accumulator 15, so that the solenoid 
on-off valve 29 is closed, making it possible to avoid 
the shortage of the cooling and heating capabilities 
caused by the bypassing of the refrigerant to the by- 
pass passage 28. In addition, when the detected tem- 
perature Tshell 2 drops to a level less than or equal to 
a set value Tshell^ of a shell-temperature lower limit 
of the second compressor 2 set in advance. It is 



judged that the liquid refrigerant is accumulated in 
the accumulator 1 5 (or the accumulation of the liquid 
refrigerant has not been overcome). Hence, the sol- 
enoid on-off valve 29 is opened to supply the high- 

5 temperature gas refrigerant to the suction pipe 8 from 
the bypass passage 28, so as to control a decrease 
in the absolute quantity of the lubricating oil in the 
second compressor 2 and a decline In the concentra- 
tion thereof, in addition, it is also possible to detect a 

10 case where the liquid refrigerant is not present in the 
accumulator 15 but the concentration of the lubricat- 
ing oil in the second compressor 2 is low, and the con- 
centration can be Increased by opening the solenoid 
on-off valve 29. 

15 Referring now to the flowchart shown in Fig. 41 , 
the details of control by the solenoid on-off valve con- 
trolling device 37 will be described in concrete terms. 
First, when the first compressor 1 is started with both 
the first and second compressors being stopped, the 

20 solenoid on-off valve 29 is opened. Then in Step 90 
in Fig. 41, a determination is made as to whether or 
not the temperature Tshell 2 detected by the second 
shell-temperature detecting device 33 is at a level 
greater than or equal to the set value Tshell 21 of the 

25 shell-temperature upper limit of the second compres- 
sor 2 set in advance, and if Tshell 2 £ Tshell 21 , the op- 
eration proceeds to Step 91 to close the solenoid on- 
off valve 29, and then the operation proceeds to Step 
92. Meanwhile, if Tshell 2 <Tshell 21 , the operation pro- 

30 ceeds directly to Step 92. In Step 92, a determination 
is made as to whether or not Tshell 2 is less than or 
equal to the set value Tsheli^ of the shell- 
temperature lower limit of the second compressor 2 
set in advance such that Tshell^ < Tshelfo. If Tshell 2 

35 s Tshefl^, the operation proceeds to Step 93 to open 
the solenoid on-off valve 29, and the operation re- 
turns to Step 90. Meanwhile, if Tshell 2 > Tshell^, the 
operation returns directly to Step 90. Since the sole- 
noid on-off valve 29 is controlled in the above- 

40 described manner, in a case where the first compres- 
sor 1 is operated and the second compressor 2 is 
stopped, the solenoid on-off valve 29 is prevented 
from being opened when the liquid refrigerant is ac- 
cumulated in the accumulator 15, which could unnec- 

45 essarily result in the shortage of the cooling and heat- 
ing capabilities. When the liquid refrigerant is accu- 
mulated in the accumulator 15, the solenoid on-off 
valve 29 Is opened to supply the high-temperature 
gas refrigerant to the suction pipe 8, thereby control- 

50 ling a decrease in the absolute quantity of the lubri- 
cating oil in the second compressor 2 and a decline 
in the concentration thereof. Also, In a case where 
the liquid refrigerant is not present In the accumulator 
15 but the concentration of the lubricating oil in the 

55 second compressor is low, it is possible to increase 
the concentration of the lubricating oil in the second 
compressor. 
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22th Embodiment 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 22th embodiment of 
the present invention. In the drawing, reference nu- s 
meral 34 denotes a second pressure detecting device 
provided in the common suction pipe 9. 

Fig. 35 is a control block diagram of the air con- 
ditioner in accordance with the 22th embodiment of 
the present invention. In the drawing, reference nu- 10 
meral 39 denotes a first shell-temperature superheat 
detecting device which is comprised of the first shell- 
temperature detecting device 32 and the second 
pressure detecting device 34 and calculates the de- 
gree of superheat of the first shell temperature on the is 
basis of the temperature detected by the first shell- 
temperature detecting device 32 and the pressure 
detected by the second pressure detecting device 34. 
In addition, reference numeral 37 denotes the sole- 
noid on-off valve controlling device for controlling the 20 
opening and closing of the solenoid on-off valve 29 on 
the basis of the degree of superheat detected by the 
first shell-temperature superheat detecting device 
39. 

Since the operation of the refrigerant (including 25 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioners 
in accordance with the 15th to 21th embodiments, 
description thereof will be omitted here, and a de- 
scription will be given of the details of control by the 30 
solenoid on-off valve controlling device 37. When the 
first compressor 1 is started with both the first and 
second compressors 1 and 2 being stopped, the pos- 
sibility of the liquid refrigerant becoming accumulated 
in the accumulator 15 is large, so that the solenoid on- 35 
off valve 29 is opened. Since the liquid refrigerant 
flows into the first compressor 1 while the liquid re- 
frigerant is accumulated in the accumulator 15, the 
concentration of the lubricating oil in the shell of the 
first compressor 1 is low, but when the liquid ref rig- 40 
erant is removed from the accumulator 15, the super- 
heated gas refrigerant flows into the first compressor 
1, so that the concentration of the lubricating oil in 
the shell of the first compressor 1 becomes high. 
Namely, there is a characteristic that the higher the 45 
concentration of the lubricating oil, the higher the de- 
gree of superheat in the temperature of the mixed liq- 
uid. Hence, it is possible to detect the degree of su- 
perheat in the temperature of the mixed liquid on the 
basis of the degree of superheat in the temperature 50 
of the bottom of the shell of the first compressor 1 . 
Here, the degree of superheat in the temperature of 
the mixed liquid referred to device a temperature dif- 
ference between the temperature of the mixed liquid 
and the saturation temperature of the refrigerant un- 55 
der a pressure persisting at a time when the concen- 
tration of the lubricating oil in the mixed liquid is 0%. 
The degree of superheat in the temperature of the 



bottom of the shell device the temperature difference 
between the temperature of the bottom of the shell 
and the saturation temperature of the refrigerant un- 
der that pressure. Therefore, in the case where the 
first compressor 1 is being operated and the second 
compressor 2 is being stopped, when the degree of 
superheat SHshelh detected by the first shell- 
temperature superheat detecting device 39 reaches 
a level greater than or equal to a set value SHshellu 
of a first-shell-temperature superheat upper limit set 
in advance, it is judged that the liquid refrigerant has 
been removed from the accumulator 15, so that the 
solenoid on-off valve 29 is closed, making it possible 
to avoid the shortage of the cooling and heating ca- 
pabilities caused by the bypassing of the refrigerant 
to the bypass passage 28. In addition, when SHshel^ 
drops to a level less than or equal to a set value 
SHsheflu of a first-shell-temperature superheat lower 
limit set In advance, it is judged that the liquid refrig- 
erant is accumulated again in the accumulator 15 due 
to the occurrence of excess refrigerant caused by a 
change in the operation mode (such as a change 
from the cooling operation to the heating operation) 
or the like. Hence, the solenoid on-off valve 29 is 
opened to supply the high-temperature gas refriger- 
ant to the suction pipe 8 from the bypass passage 28, 
so as to control a decrease in the absolute quantity 
of the lubricating oil in the second compressor 2 and 
a decline in the concentration thereof. In addition, in 
the determination of the presence or absence of the 
accumulation of the liquid refrigerant in the accumu- 
lator 15, the state of wet vapor being sucked to the 
first compressor 1 can be detected more directly by 
the detection of the temperature of the bottom of the 
first compressor 1 rather than by the detection of the 
discharge gas temperature. Hence, the former detec- 
tion method is more accurate although the method of 
mounting the first shell-temperature detecting device 
32 is difficult In addition, in the detection of the state 
of wet vapor suction, the detection based on the de- 
gree of superheat is complicated but is more accurate 
than the detection based on the temperature, since 
correction based on pressure is added. 

Referring now to the flowchart shown in Fig. 42, 
the details of control by the solenoid on-off valve con- 
trolling device 37 will be described in concrete terms. 
First, when the f irstcompressor 1 is started with both 
the first and second compressors being stopped, the 
solenoid on-off valve 29 is opened. Then in Step 100 
in Fig. 42, a determination is made as to whether or 
not the temperature SHshell, detected by the first 
shell-temperature superheat detecting device 39 is at 
a level greater than or equal to the set value SHshellu 
of the first-shell-temperature superheat upper limit 
set in advance, and if SHshelh £ SHshell 11t the op- 
eration proceeds to Step 1 01 to close the solenoid on- 
off valve 29, and then the operation proceeds to Step 
102. Meanwhile, if SHshell, < SHshell,,, the opera- 
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tlon proceeds directly to Step 102. In Step 102, a de- 
termination is made as to whether or not the detected 
temperature SHshelli is less than or equal to the set 
value SHshell 12 of the first-shell-temperature super- 
heat lower limit set in advance such that SHshell 12 < 5 
SHsheiln. If SHshelli 3 SHshell 12 , the operation pro- 
ceeds to Step 103 to open the solenoid on-off valve 
29, and the operation returns to Step 100. Mean- 
while, if SHshelli > SHshell t2 , the operation returns 
directly to Step 100. Since the solenoid on-off valve io 
29 is controlled in the above-described manner, in a 
case where the first compressor 1 is operated and t he 
second compressor 2 Is stopped, the solenoid on-off 
valve 29 is prevented from being opened when the liq- 
uid refrigerant is accumulated in the accumulator 15, is 
which could unnecessarily result in the shortage of 
the cooling and heating capabilities. When the liquid 
refrigerant is accumulated in the accumulator 15, the 
solenoid on-off valve 29 is opened to supply the high- 
temperature gas refrigerant to the suction pipe 8, 20 
thereby controlling a decrease in the absolute quan- 
tity of the lubricating oil in the second compressor 2 
and a decline in the concentration thereof. 

23th Embodiment 25 

Fig. 29 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 23th embodiment of 
the present invention. Fig. 36 is a control block dia- 
gram of the air conditioner in accordance with the 30 
23th embodiment of the present invention. In the 
drawing, reference numeral 40 denotes a second 
shell-temperature superheat detecting device which 
is comprised of the second shell-temperature detect- 
ing device 33 and the second pressure detecting de- 35 
vice 34 and calculates the degree of superheat of the 
second shell temperature on the basis of the temper- 
ature detected by the second shell-temperature de- 
tecting device 33 and the pressure detected by the 
second pressure detecting device 34. In addition, ref- 40 
erence numeral 37 denotes the solenoid on-off valve 
controlling device for controlling the opening and 
closing of the solenoid on-off valve 29 on the basis of 
the degree of superheat detected by the second 
shell-temperature superheat detecting device 40. 48 

Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioners 
in accordance with the 15th to 22th embodiments, 
description thereof will be omitted here, and a de- so 
scription will be given of the details of control by the 
solenoid on-off valve controlling device 37. A mixed 
liquid of the lubricating oil and the liquid refrigerant 
has a characteristic that under the same conditions 
of pressure, the higher the concentration f the lubri- 55 
eating oil, the higher the temperature of the mixed liq- 
uid, Le., the higher the concentration of the lubricat- 
ing oil, the higher the degree of superheat in the tem- 



perature of the mixed liquid. Hence, it is possible to 
detect the degree of super heat in the temperature of 
the mixed liquid on the basis of the degree of super- 
heat in the temperature of the bottom of the shell of 
the second compressor 2. Here, the definitions of the 
degree of superheat In the temperature of the mixed 
liquid and the degree of superheat in the temperature 
of the bottom of the shell are the same as those given 
in the 22th embodiment When the first compressor 

1 is started with both the frst and second compres- 
sors 1 and 2 being stopped, the possibility of the con- 
centration of the lubricating oil in the shell of the sec- 
ond compressor 2 being low is large, and the possi- 
bility of the liquid refrigerant becoming accumulated 
in the accumulator 15 is large. Hence, the influx of the 
liquid refrigerant from the accumulator 15 into the 
second compressor 2 can be suppressed by opening 
the solenoid on-off valve 29 and supplying the high- 
temperature gas refrigerant from the bypass pas- 
sage 28 to the suction pipe 8. At the same time, the 
liquid refrigerant in the shell of the second compres- 
sor 2 is evaporated by the high-temperature gas re- 
frigerant supplied from the bypass passage 28, 
thereby making it possible to Increase the concentra- 
tion of the lubricating oil in the shell of the second 
compressor 2. The increase in the concentration of 
the lubricating oil in the second compressor 2, in turn, 
increases the degree of superheat in the mixed liquid 
in the shell of the second compressor 2, and the de- 
gree of superheat in the temperature of the bottom of 
the shelf of the second compressor 2 rises. As a re- 
sult when the degree of superheat in the tempera- 
ture of the bottom of the shell of the second compres- 
sor 2 rises, it is determined that the concentration of 
the lubricating oil in the shell of the second compres- 
sor 2 has increased, so that the solenoid on-off valve 
29 is opened, thereby avoiding the shortage of the 
cooling and heating capabilities caused by the by- 
passing of the refrigerant to the bypass passage 28. 
If, at that time, the accumulation of the liquid refrig- 
erant In the accumulator 1 5 has not yet been over- 
come, the liquid refrigerant flows into the second 
compressor 2 from the accumulator 1 5, which causes 
a decline in the concentration of the lubricating oil in 
the mixed liquid in the shell of the second compressor 
2, and the degree of superheat in the temperature of 
the mixed liquid in the shell of the second compressor 

2 drops, so that the degree of superheat In the tem- 
perature of the bottom of the shell of the second com- 
pressor 2 also drops. If the drop in the degree of su- 
perheat in the temperature of the bottom of the shell 
of the second compressor 2, by opening the solenoid 
on-off valve 29 again, it becomes possible again to 
suppress the influx of the liquid refrigerant from the 
accumulator 15 into the second compressor 2 and to 
increase the concentration of the lubricating oil in the 
shell of the second compressor 2. That is, when the 
first compressor 1 is started with both the first and 
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second compressors 1 and 2 being stopped, the sol- 
enoid on-of f valve 29 Is opened. In the case where 
the first compressor 1 is being operated and the sec- 
ond compressor 2 is being stopped, when the degree 
of superheat Tshell 2 detected by the second shell- 
temperature superheat detecting device 40 reaches 
a level greater than or equal to a set value Tshell 21 of 
a second-shell-temperature superheat upper limit set 
in advance, it is judged that the liquid refrigerant has 
been removed from the accumulator 15, so that the 
solenoid on-off valve 29 Is closed, making it possible 
to avoid the shortage of the cooling and heating ca- 
pabilities caused by the bypassing of the refrigerant 
to the bypass passage 28. In addition, when SHsheil 2 
drops to a level less than or equal to a set value 
SHshelb of a second-shell-temperature superheat 
lower limit set in advance, it is judged that the liquid 
refrigerant is accumulated in the accumulator 15 (or 
the accumulation of the liquid refrigerant has not 
been overcome). Hence, the solenoid on-off valve 29 
is opened to supply the high-temperature gas refrig- 
erant to the suction pipe 8 from the bypass passage 
28, so as to control a decrease in the absolute quan- 
tity of the lubricating oil In the second compressor 2 
and a decline in the concentration thereof. In addi- 
tion, it is also possible to detect a case where the liq- 
uid refrigerant is not present in the accumulator 1 5 but 
the concentration of the lubricating oil in the second 
compressor 2 Is low, and the concentration can be in- 
creased by opening the solenoid on-off valve 29. In 
addition, in the detection of the low concentration of 
the lubricating oil in the second compressor 2, the de- 
tection based on the degree of superheat iscomplicated 
but Is more accurate than the detection based on the 
temperature, since correction based on pressure is 
added. 

Referring now to the flowchart shown in Fig. 43, 
the details of control by the solenoid on-off valve con- 
trolling device 37 will be described in concrete terms. 
First, when the first compressor 1 is started with both 
the first and second compressors being stopped, the 
solenoid on-off valve 29 is opened. Then in Step 110 
in Fig. 43, a determination is made as to whether or 
not the degree of superheat SHshelfe detected by the 
second shell-temperature superheat detecting de- 
vice 40 is at a level greater than or equal to the set 
value SHshelb of the second-shell-temperature su- 
perheat upper limit set In advance, and if SHshelfe & 
SHshell2i, the operation proceeds to Step 111 to 
close the solenoid on-off valve 29, and then the op- 
eration proceeds to Step 112. Meanwhile, if SHshell 2 
< SHshe!l 21 , the operation proceeds directly to Step 
112. In Step 112, a determination is made as to 
whether or not SHshell 2 is less than or equal to the 
set value SHshella of the second-shell-temperature 
superheat lower limit set in advance such that 
SHshell 22 < SHshell*. If SHshelfeSSHshella, the op- 
eration proceeds to Step 1 1 3 to open the solenoid on- 



off valve 29, and the operation returns to Step 110. 
Meanwhile, if SHshell 2 > SHshelb, the operation re- 
turns directly to Step 110. Since the solenoid on-off 
valve 29 is controlled in the above-described manner, 

5 in a case where the first compressor 1 is operated 
and the second compressor 2 is stopped, the sole- 
noid on-off valve 29 is prevented from being opened 
when the liquid refrigerant is accumulated in the ac- 
cumulator 15, which could unnecessarily result in the 

w shortage of the cooling and heating capabilities. 
When the liquid refrigerant is accumulated in the ac- 
cumulator 15, the solenoid on-off valve 29 is opened 
to supply the high-temperature gas refrigerant to the 
suction pipe 8, thereby controlling a decrease in the 

15 absolute quantity of the lubricating oil in the second 
compressor 2 and a decline in the concentration 
thereof. Also, in a case where the liquid refrigerant is 
not present in the accumulator 15 but the concentra- 
tion of the lubricating oil in the second compressor 2 

20 is low, it is possible to increase the concentration of 
the lubricating oil in the second compressor 2. 

24th Embodiment 

25 Fig. 44 is a refrigerant circuit diagram of an air 
conditioner in accordance with a 24th embodiment of 
the present invention. In the drawing, reference nu- 
meral 41 denotes a flow-rate controlling device pro- 
vided midway In the pipe of the bypass passage 28. 

30 It is assumed that the first compressor 1 is a com- 
pressor whose flow rate is controllable. It should be 
noted that, in the drawing, the solid-line arrows indi- 
cate the direction of flow of the refrigerant during the 
cooling operation, while the broken-line arrows indi- 

35 cate the direction of flow of the refrigerant during the 
heating operation. 

Fig. 45 is a control block diagram of the air con- 
ditioner in accordance with the 24th embodiment of 
the present invention. In the drawing, reference nu- 

40 meral 42 denotes a compressor-running-capacity de- 
termining device for determining the running capaci- 
ty of the first compressor 1; and numeral 43 denotes 
a flow-rate-controlling-device controlling device for 
controlling the opening of the flow-rate controlling de- 

45 vice 41 on the basis of the running capacity of the 
first compressor 1 determined by the compressor- 
running-capacity determining device 42 and the 
pressure detected by the first pressure detecting de- 
vice 31. 

50 Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 
tions is utterly the same as that of the air conditioner 
in accordance with the 14th embodiment, description 
thereof will be omitted here, and a description will be 
given of the details of control by the flow-rate- 
controlling-device controlling device 43. Here, it Is as- 
sumed that, with respect to the flow-rate controlling 
device 41 , the following relationship holds between a 
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channel cros9-sectional area S and the opening x of 
the flow-rate controlling device 41 (k1 is a constant): 
S = k1x 

In addition, since the refrigerant flowing through 
the bypass passage 28 can be regarded as a com- 
pressive fluid, the following relationship holds be- 
tween the channel cross-sectional area S and the pri- 
mary pressure of the flow-rate controlling device 41, 
i.e., the high-pressure level Ph and a refrigerant flow 
rate Gb in the bypass passage 28 (k2 is a constant): 
Gb = k2 Ph S 

Namely, the following relationship holds among 
Gb, x, and Ph: 

Gb = k1k2xPh 
If it is assumed that the flow rate of the refrigerant 
in the first compressor 1 is G1 , that the low rate of the 
refrigerant in the bypass passage 28 necessary and 
sufficient for preventing the liquid refrigerant from 
flowing in from the accumulator 15 is GbO, that the 
pressure loss from the accumulator 15 up to the first 
compressor 1 is APs1, and that the pressure loss 
from a converging portion of the bypass passage 28 
and the suction pipe 8 up to the first compressor 1 via 
the shell of the second compressor 2 and the equal- 
izing pipe 3 is APs2, the following relations substan- 
tially hold (k3 f k4, and n are constants): 
APs1 = k3G1» 
APs2 = k4 GbO" 
APs1 = APs2 
Accordingly, the following relationship holds be- 
tween G1 and GbO (k5 is a constant): 
GbO = k5G1 
In addition, the following relationship substantial- 
ly holds between G1 and the running capacity Q of 
the first compressor 1 (k6 Is a constant): 
Q = k6G1 

Namely, the following relationship holds between 
Q and GbO: 

GbO = (k5/k6)Q 

Now, if Gb > GbO, the cooling and heating capa- 
bilities are lost more than necessary by the portion 
of Gb - GbO. On the other hand, if Gb < GbO, the liquid 
refrigerant flows into the second compressor 2 from 
the accumulator 15. That is, if channel resistance is 
added by a solenoid on-off valve capillary tube, an or- 
ifice and the like without providing the bypass pas- 
sage 28 with the flow-rate controlling device capable 
of controlling the flow rate of the passing refrigerant 
then unfailingly Gb > GbO or Gb < GbO depending on 
the running capacity of the first compressor 1 or the 
high-pressure level. In this case, since the channel 
resistance is selected so that Gb > GbO by placing pri- 
ority on the protection of the compressor, so that the 
cooling and heating capabilities are undermined 
more than is necessary. 

From the above, to ensure that Gb = GbO, it suf- 
fices if the opening x of the flow-rate controlling de- 
vice 41 is set as follows (where, k = k5/(k1 k2 k6)): 



x = kQ/Ph 

The details of control by the flow-rate- 
controlling-device controlling device 43 will be descri- 
bed hereafter In concrete terms. The opening of the 

5 flow-rate controlling device 41 is set to an opening 
which is calculated by x = k Q/Pd on the basis of the 
running capacity Q of the first compressor 1 deter- 
mined by the compressor-running-capacity deter- 
mining device 42 and the pressure Pd detected by the 

10 first pressure detecting device 31. Since the flow- 
rate controlling device 41 is controlled in this manner, 
in a case where the first compressor 1 1s being oper- 
ated and the second compressor 2 is being stopped, 
a decrease in the absolute quantity of the lubricating 

is oil in the second compressor 2 and a decline in the 
concentration thereof can be controlled by supplying 
a necessary and sufficient quantity of high- 
temperature gas refrigerant to the suction pipe 8 
without lapsing Into a shorting of the cooling and 

20 heating capacities more than is necessary. 

25th Embodiment 

Fig. 46 is a refrigerant circuit diagram of an air 

25 conditioner in accordance with a 25th embodi ment of 
the present invention. In the drawing, reference nu- 
meral 44 denotes a liquid-level detecting circuit hav- 
ing one end communicating with a lower end inside 
the accumulator 15 and the other end connected to 

30 the suction pipe 7; 45, a heating device disposed in 
contact with the liquid-level detecting circuit adapted 
to heat the liquid-level detecting circuit and having a 
heating capacity for heating the liquid-level detecting 
circuit 44 so as to produce superheat vapor when wet 

35 vapor or saturated vaporf lows through the liquid-lev- 
el detecting circuit 44, or wet vapor or saturated vapor 
when the liquid refrigerant flows therethrough; and 
46, a liquid-level-detecting temperature detecting de- 
vice provided at an outlet of the liquid-level detecting 

40 circuit 44. In addition, it is assumed that in a case 
where the load on the indoor unit is small and It is un- 
necessary for both the first and second compressors 
1 and 2 to be operated, and either one of them needs 
to be operated, the first compressor 1 is unfailingly 

45 started and the second compressor 2 is stopped, and 
that in a case where starting is effected in a state In 
which both units are stopped, the first compressor 1 
is first started, and if the load on the Indoor unit is 
targe and both units need to be operated, the second 

50 compressor 2 is additionally started. It should be not- 
ed that In the drawing, the solid-line arrows Indicate 
the d taction of flow of the refrigerant during the cool- 
ing operation, while the broken-line arrows indicate 
the direction of flow of the refrigerant during the heat- 

55 ing operation. 

Fig. 47 is a control block diagram of the air con- 
ditioner in accordance with the 25th embodiment of 
the present invention. In the drawing, reference nu- 
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meral 37 denotes the solenoid on-off valve controlling 
device for calculating the degree of superheat for liq- 
uid-level detection on the basis of the temperature 
detected by the llquid-level-detecting temperature 
detecting device 46 and the pressure detected by the s 
second pressure detecting device 34, and for control- 
ling the opening and closing of the solenoid on-off 
valve 29 on the basis of that result 

Since the operation of the refrigerant (including 
lubricating oil) during the cooling and heating opera- 10 
tions is utterly the same as that of the air conditioners 
in accordance with the 15th to 23th embodiments, 
description thereof will be omitted here, and a de- 
scription will be given of the details of control by the 
solenoid on-off valve controlling device 37. When the 1 5 
first compressor 1 Is started with both the first and 
second compressors 1 and 2 being stopped, the pos- 
sibility of the liquid refrigerant becoming accumulated 
in the accumulator 1 5 is large, so that the solenoid on- 
off valve 29 is opened. While the liquid refrigerant is 20 
accumulated in the accumulator 15, the liquid level of 
the accumulator 15 is above one end of the liquid-lev- 
el detecting circuit 44 connected to the accumulator 
15, and the liquid refrigerant flows through the liquid- 
level detecting circuit 44. As a result, even if the liquid 25 
refrigerant flowing through the liquid-level detecting 
circuit 44 is heated by the heating device, the liquid 
refrigerant passes through the outlet portion of the 
liquid-level detecting circuit 44 in the form of wet va- 
por or saturated vapor. Hence, the degree of super- 30 
heat for liquid-level detection, which is calculated 
from the temperature detected by the temperature 
detected by the liquid-level-detecting temperature 
detecting device 46 and the pressure detected by the 
second pressure detecting device 34, is low. In a case 35 
where the liquid refrigerant is not present in the ac- 
cumulator 15, since the vapor refrigerant, which flows 
through the liquid-level detecting circuit 44 while be- 
ing heated by the heating device, passes through the 
outlet portion of the liquid-level detecting circuit 44 in 40 
the superheated state. Hence, the degree of super- 
heat for liquid-level detection, which is calculated 
from the temperature detected by the temperature 
detected by the liquid-level-detecting temperature 
detecting device 46 and the pressure detected by the 45 
second pressure detecting device, is high. Therefore,, 
in the case where the first compressor 1 is being op- 
erated and the second compressor 2 is being stop- 
ped, when the degree of superheat SHL for liquid-lev- 
el detection reaches a level greater than or equal to so 
a set value SHU of a liquid-level-detection superheat 
upper limit set in advance, It is Judged that the liquid 
refrigerant has been removed from the accumulator 
15, so that the solenoid on-off valve 29 is closed, 
making it possible to avoid the shortage of the cooling 65 
and heating capabilities caused by the bypassing of 
the refrigerant to the bypass passage 28. In addition, 
when SHL drops to a level less than or equal to a set 



value SHL 2 of a liquid-level-detection superheat low- 
er limit set in advance, It is Judged that the liquid re- 
frigerant is accumulated again in the accumulator 15 
due to the occurrence of excess refrigerant caused 
by a change in the operation mode (such as a change 
from the cooling operation to the heating operation) 
or the like. Hence, the solenoid on-off valve 29 is 
opened to supply the high-temperature gas refriger- 
ant to the suction pipe 8 from the bypass passage 28, 
so as to control a decrease in the absolute quantity 
of the lubricating oil In the second compressor 2 and 
a decline in the concentration thereof. In addition, in 
the determination of the presence or absence of the 
accumulation of the liquid refrigerant in the accumu- 
lator 15, since the determination is made directly by 
device of the liquid-level detecting circuit 44, so that 
the determination is accurate. 

Referring now to the flowchart shown in Fig. 48, 
the details of control by the solenoid on-off valve con- 
trolling device 37 will be described in concrete terms. 
First, when the first compressor 1 is started with both 
the first and second compressors being stopped, the 
solenoid on-off valve 29 is opened. Then in Step 120 
in Fig. 48, a determination is made as to whether or 
not the degree of superheat SHL for liquid-level de- 
tection is at a level greater than or equal to the set val- 
ue SHLi of the liquid-level-detection superheat upper 
limit set in advance, and if SHL § SHL 1t the operation 
proceeds to Step 121 to close the solenoid on-off 
valve 29, and then the operation proceeds to Step 
122. Meanwhile, if SHL < SHL 1t the operation pro- 
ceeds directly to Step 122. In Step 122, a determina- 
tion is made as to whether or not the degree of super- 
heat SHL for liquid-level detection is less than or 
equal to the set value SHL2 of the liquid-level-detec- 
tion superheat lower limit set in advance such that 
SHL 2 < SHU. if SHL s SHL 2 , the operation proceeds 
to Step 123 to open the solenoid on-off valve 29, and 
the operation returns to Step 120. Meanwhile, if SHL 
> SHL 2 . the operation returns directly to Step 120. 
Since the solenoid on-off valve 29 is controlled in the 
above-described manner, In a case where the first 
compressor 1 is operated and the second compres- 
sor 2 is stopped, the solenoid on-off valve 29 is pre- 
vented from being opened when the liquid refrigerant 
is accumulated in the accumulator 15, which could 
unnecessarily result In the shortage of the cooling 
and heating capabilities. When the liquid refrigerant 
is accumulated in the accumulator 15, the solenoid 
on-off valve 29 is opened to supply the high- 
temperature gas refrigerant to the suction pipe 8, 
thereby controlling a decrease in the absolute quan- 
tity of the lubricating oil In the second compressor 2 
and a decline in the concentration thereof. 

26th Embodiment 

Similar effects are obtained if the accumulator 
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15 is provided midway in the common suction pipe 9 
in the 14th to 25th embodiments, as shown in Fig. 49. 

In addition, similar effects are obtained if one ac- 
cumulator 15 is provided midway in each of the suc- 
tion pipe 7 and the suction pipe 8 in the 14th to 25th s 
embodiments, as shown in Fig. 50. 

27th Embodiment 

Similar effects are obtained if, as shown in Fig. w 
51, the oil separator 10 is provided at a converging 
portion of the discharge pipe 4 and the discharge pipe 
5 in the 14th to 26th embodiments. 

In addition, similar effects are obtained if, as 
shown in Fig. 52, one oil separator 1 0 is provided mid- 15 
way in each of the discharge pipe 4 and the discharge 
pipe 5 in the 14th to 26th embodiments. 

In accordance with the first aspect of the inven- 
tion, in a case where the first compressor is started 
with the refrigerant being held up in the two compres- 20 
sors before turning on of the power, the concentra- 
tion of the lubricating oil in the first compressor is low. 
However, since the mixed liquid of the refrigerant and 
the lubricating oil in the second compressor is sup- 
plied to the first compressor through the equalizing 25 
pipe while the second compressor is being stopped. 
Accordingly, even if some lubricating oil is discharged 
together with the refrigerant due to foaming caused 
by a decline in suction pressure during the starting of 
the first compressor, the lubricating oil does not run 30 
short, thereby making it possible to prevent the seiz- 
ure of the bearing of the first compressor and remark- 
ably enhancing the reliability of the air conditioner. 

As for the first compressor, since its capacity dur- 
ing starting can be lowered by control of its capacity, 35 
the load on the bearing is relatively small, whereas in 
the case of a compressor in which the second com- 
pressor is started by commercial power supply, the 
load on the bearing becomes large. However, since a 
first predetermined ti me longer than a second prede- 40 
termined time is provided, even if a large quantity of 
refrigerant is accumulated in the accumulator 209 at 
the time of starting, that quantity can be reduced suf- 
ficiently by the operation of the first compressor. 
Hence, a large quantity of wet vapor suction does not 45 
occur when the second compressor is started, so that 
a decline in the concentration of the lubricating oil or 
liquid compression do not occur, the burden on the 
bearing is reduced, and damage to the second com- 
pressor is prevented, thereby remarkably enhancing so 
the reliability of the air conditioner. 

In accordance with the second aspect of the in- 
vention, after the first compressor is started in a state 
in which the quantity of liquid being held up is large 
subsequent to the turning on of power, if the degree 55 
of superheat of the refrigerant discharged from the 
first compressor is detected, It is possible to ascertain 
the state in which the state of wet vapor suction has 



been overcome for the first compressor. Since th 
first compressor and the second compressor employ 
a common accumulator, even when the second com- 
pressor is started for the first time, wet vapor suction 
does not occur, and a decline in the concentration of 
the lubricating oil and liquid compression doe not oc- 
cur. Consequently, damage to the second compres- 
sor is prevented, thereby remarkably enhancing the 
reliability of the air conditioner. 

In accordance with the third aspect of the inven- 
tion, in the state in which the refrigerant is held up, 
the concentration of the lubricating oil in the first 
compressor during starting Is iow, and the degree of 
superheat of the lubricating oil is also tow. However, 
as the operation is continued, the concentration of 
the lubricating oil in the first compressor rises due to 
the return of oil from the accumulator, and the degree 
of superheat of the lubricating oil also rises. Hence, 
by detecting the degree of superheat of the lubricat- 
ing oil in the first compressor being operated, the 
state of a high lubricating-oil concentration in the 
mixed liquid is ascertained, and the second compres- 
sor is started in this state. Consequently, it is possible 
to supply the mixed liquid of the refrigerant and the 
lubricating oil with a high lubricating-oil concentra- 
tion from the first compressor to the second com- 
pressor through the equalizing pipe, and damage to 
the bearing of the second compressor due to a short- 
age of the lubricating oil can be prevented, thereby 
remarkably enhancing the reliability of the air condi- 
tioner. 

In addition, since the concentration of the lubri- 
cating oil in the second compressor can be ascer- 
tained by detecting the degree of superheat of the lu- 
bricating oil in the second compressor, it is possible 
to cause the second compressor not to be started in 
the state in which the concentration of the lubricating 
oil is low. Hence, it is possible to prevent damage to 
the compressor due to the shortage of the lubricating 
oil during starting and wet vapor suction, thereby re- 
markably enhancing the reliability of the air condi- 
tioner. 

In accordance with the fourth aspect of the In- 
vention, in the state in which the refrigerant is held up, 
the concentration of the lubricating oil in the first 
compressor during starting is low, and the evapora- 
tion of the liquid refrigerant such as foaming occurs 
during starting due to a temporary sudden drop in 
suction pressure, and the temperature of the mixed 
liquid declines. However, as the operation is contin- 
ued, the suction pressure rises, and the temperature 
of the mixed liquid also rises. At the same time, the 
concentration of the lubricating oil in the first com- 
pressor rises due to the return of oil from the accu- 
mulator. Hence, by detecting the temperature of the 
mixed liquid in the first compressor, the state of a high 
lubricating-oil concentration is ascertained, and the 
second compressor is started in this state. Conse- 
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quently, it is possible to supply the mixed liquid of a 
high concentration from the first compressor to the 
second compressor through the equalizing pipe, so 
that it is possible to prevent damage caused by the 
shortage of the lubricating oil when the second com- 5 
pressor is started, thereby remarkably enhancing the 
reliability of the air conditioner. 

In addition, the second compressor being stop- 
ped communicates with the first compressor via the 
equalizing pipe, so that the second compressor si m- 10 
ilarly exhibits a pressure drop during the starting of 
the first compressor, and the temperature of the 
mixed liquid declines due to the evaporation of the re- 
frigerant in the mixed liquid. However, when the state 
of operation of the first compressor becomes stable, 1 s 
the temperature of the mixed liquid in the second 
compressor also becomes stable. In such a stable 
state, the concentration of the lubricating oil in the 
first compressor has become high. Hence, by detect- 
ing the temperature of the mixed liquid in the second 20 
compressor, the state of a high lubricating-oil concen- 
tration in the first compressor is ascertained, and the 
second compressor is started in this state. By starting 
the second compressor in this state, it is possible to 
supply the mixed liquid of a high concentration from 25 
the first compressor to the second compressor 
through the equalizing pipe, so that it is possible to 
prevent damage caused by the shortage of the lubri- 
cating oil when the second compressor is started, 
thereby remarkably enhancing the reliability of the air 30 
conditioner. 

In accordance with the fifth aspect of the inven- 
tion, when the first compressor is first stopped, and 
the second compressor is started, the pressure dif- 
ference across the equalizing pipe is large, and the 35 
suction pressure of the second compressor which 
was started is low. Hence, it is possible to supply 
through the equalizing pipe the mixed liquid of a high 
concentration from the frst compressor which was 
stopped to the second compressor which was start- 40 
ed, so that it Is possible to prevent damage caused by 
the shortage of the lubricating oil when the second 
compressor is started, thereby remarkably enhanc- 
ing the reliability of the air conditioner. 

Then, as the second compressor is started, and 45 
the first compressor being stopped is restarted after 
the lapse of a predetermined time, the internal pres- 
sure of the shell of the restarted first compressor 
drops. Hence, and the difference between the inter- 
nal pressures of the shells of the two compressors so 
becomes small, with the result that the quantity of lu- 
bricating oil moving from the first compressor to the 
second compressor through the equalizing pipe de- 
creases. Meanwhile, in a case where the running ca- 
pacity of the restarted first compressor is larger than 55 
the running capacity of the second compressor, the 
suction pressure of the first compressor becomes 
lower than the suction pressure of the second com- 



pressor, so that the lubricating oil flows from the sec- 
ond compressor to the first compressor. Hence, the 
quantity of lubricating oil in the shell of the first com- 
pressor which was stopped does not drop more than 
is necessary. Therefore, it is possible to prevent the 
first compressor from being damaged by the short- 
age of the lubricating oil, thereby remarkably enhanc- 
ing the reliability of the air conditioner. 

In addition, since the lubricating oil is returned to- 
gether with the refrigerant from the accumulator to 
the first compressor which was restarted after the 
lapse of a predetermined time afterthe first compres- 
sor was stopped while in operation, the quantity of lu- 
bricating oil in the shell of the first compressor does 
not drop more than is necessary. Therefore, it is pos- 
sible to prevent the first compressor from being dam- 
aged by the shortage of the lubricating oil, thereby re- 
markably enhancing the reliability of the air condi- 
tioner. 

In accordance with the sixth aspect of the inven- 
tion, when the first compressor is f irst stopped, and 
the second compressor is started, the pressure dif- 
ference across the equalizing pipe is large, and the 
suction pressure of the second compressor which 
was started is low. Hence, it is possible to supply 
through the equalizing pipe the mixed liquid of a high 
concentration from the first compressor which was 
stopped to the second compressor which was start- 
ed, so that it is possible to prevent damage caused by 
the shortage of the lubricating oil when the second 
compressor is started, thereby remarkably enhanc- 
ing the reliability of the air conditioner. 

Then, by detecting the degree of superheat of the 
refrigerant discharged from the second compressor, 
the state in which the state of wet vapor suction of the 
second compressor has been overcome is ascer- 
tained, in this state, the first compressor being stop- 
ped is restarted, allowing the oil to be returned from 
the accumulator to the second compressor. As a re- 
sult the concentration of the lubricating oil in the sec- 
ond compressor does not run short At the same 
time, the Internal pressure of the shell of the restart- 
ed first compressor drops, so that the difference be- 
tween the internal pressures of the shells of the two 
compressors becomes small, and the quantity of lu- 
bricating oil moving from the first compressor to the 
second compressor through the equalizing pipe also 
drops. Meanwhile, in a case where the running ca- 
pacity of the restarted first compressor is larger than 
the running capacity of the second compressor, the 
suction pressure of the first compressor becomes 
lower than the suction pressure of the second com- 
pressor, so that the lubricating oil flows from the sec- 
ond compressor to the first compressor. Hence, the 
quantity of lubricating oil in the shell of the first com- 
pressor which was restarted does not drop more than 
is necessary. Therefore, it is possible to prevent the 
first compressor from being damaged by the short- 
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age of the lubricating oil, thereby remarkably enhanc- 
ing the reliability of the air conditioner. 

In accordance with the seventh aspect of the in- 
vention, when the first compressor is first stopped, 
and the second compressor is started, the pressure 
difference across the equalizing pipe is large, and the 
suction pressure of the second compressor which 
was started is low. Hence, It is possible to supply 
through the equalizing pipe the mixed liquid of a high 
concentration from the first compressor which was 
stopped to the second compressor which was start- 
ed, so that It Is possible to prevent damage caused by 
the shortage of the lubricating oil when the second 
compressor is started, thereby remarkably enhanc- 
ing the reliability of the air conditioner. 

Then, by detecting the temperature of the refrig- 
erant discharged from the second compressor, the 
state in which the state of wet vapor suction of the 
second compressor has been overcome is ascer- 
tained. In this state, the first compressor being stop- 
ped is restarted, allowing the oil to be returned from 
the accumulator to the second compressor. As a re- 
sult, the concentrat ton of the lubricating oil in the sec- 
ond compressor does not run short At the same time, 
the internal pressure of the shell of the restarted first 
compressor drops, so that the difference between 
the internal pressures of the shells of the two com- 
pressors becomes small, and the quantity of lubricat- 
ing oil moving from the first compressor to the sec- 
ond compressor through the equalizing pipe also 
drops. Meanwhile, in a case where the running ca- 
pacity of the restarted f irst compressor is larger than 
the running capacity of the second compressor, the 
suction pressure of the first compressor becomes 
lower than the suction pressure of the second com- 
pressor, so that the lubricating oil flows from the sec- 
ond compressor to the first compressor. Hence, the 
quantity of lubricating oil in the shell of the first com- 
pressor which was restarted does not drop more than 
is necessary. Therefore, it Is possible to prevent the 
first compressor from being damaged by the short- 
age of the lubricating oil, thereby remarkably enhanc- 
ing the reliability of the air conditioner. 

In accordance with the eighth aspect of the in- 
vention, when only the first compressor is being op- 
erated after the power is turned on, the liquid level of 
the first compressor Is located at a position higher 
than the equalizing pipe partly due to the return of oil 
from the accumulator. However, ass for the second 
compressor which is being stopped, there is no return 
of oil from the accumulator, and the pressure within 
the compressor is higher than the pressure within the 
first compressor, so that the lubricating oil moves 
through the equalizing pipe. Hence, the second com- 
pressor is in a state in which its liquid level has been 
dropped to the height of the equalizing pipe. For this 
reason, by stopping the first compressor when the In- 
tegrated operating time of the first compressor has 



reached a predetermined time, and its stoppage is 
continued for a predetermined time. Consequently 
the internal pressures of the two compressors are 
made identical, and oil is returned from the first com- 

5 pressor to the second compressor due to the differ- 
ence between the level of the mixed liquid in the first 
compressor and the level of the mixed liquid in the 
second compressor. Thus, the shortage of the lubri- 
cating oil when the second compressor is started is 

10 overcome, and damage to the second compressor is 
prevented, thereby remarkably enhancing the reli- 
ability of the air conditioner. 

In accordance with the ninth aspect of the Inven- 
tion, when the second compressor continues to be in 

15 a state of a non-operation for a long ti me after turning 
on of the power, by starting the second compressor, 
oil is returned from the accumulator, allowing a suf- 
ficient quantity of lubricating oil to be secured in the 
second compressor. Consequently, even if the sec- 

20 ond compressor thereafter continues to be in the 
state of non-operation, it is possible to prevent the 
second compressor from being damaged due to the 
shortage of the lubricating oil when the second com- 
pressor is started next, thereby remarkably enhanc- 

25 ing the reliability of the air conditioner. 

As described above, in accordance with the air 
conditioner according to the tenth aspect of the in- 
vention, since the bypass passage is provided which 
is branched off from the discharge pipe and is con- 

30 nected to the suction pipe of the second compressor, 
the refrigerant flowing through the bypass passage is 
always a high-temperature gas refrigerant, so that 
the high-temperature gas refrigerant is always sup- 
plied to the suction pipe of the second compressor. 

35 Accordingly, in a case where the first compressor 1 
is being operated and the second compressor 2 is be- 
ing stopped, even if the first compressor 1 is in a state 
of wet vapor suction, the gas refrigerant supplied 
from the bypass passage Is sufficient in terms of the 

40 flow rate of the refrigerant supplied to the first com- 
pressor via the shell of the second compressor 2, so 
that the liquid refrigerant is prevented from flowing 
into the second compressor 2. In addition, should the 
liquid refrigerant flow into the suction pipe, the liquid 

45 refrigerant Is evaporated by the high-temperature 
gas refrigerant supplied from the bypass passage, so 
that the liquid refrigerant Is prevented from flowing 
into the second compressor 2. Thus, in the case 
where the first compressor 1 is being operated and 

so the second compressor 2 is being stopped, even if 
the first compressor 1 is in the state of wet vapor suc- 
tion, the absolute quantity of the lubricating oil in the 
second compressor 2 does not decrease, and the 
concentration of the lubricating oil does not decline. 

55 Therefore, it is possible to obtain high reliability 
whereby a shortage of the lubricating oil or faulty lu- 
brication due to such as the lack of viscosity of the lu- 
bricating oil do not occur when the second compres- 
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sor is started, and the second compressor does not 
break. 

As described above, in accordance with the air 
conditioner according to the eleventh aspect of the in- 
vention, since the high-temperature gas refrigerant is 
supplied to the suction pipe of the second compres- 
sor through the bypass passage, therefore, in the 
case where the first compressor 1 is being operated 
and the second compressor 2 is being stopped, even 
if the first compressor 1 is in the state of wet vapor 
suction, the absolute quantity of the lubricating oil in 
the second compressor 2 does not decrease, and the 
concentration of the lubricating oil does not decline. 
Therefore, it is possible to obtain high reliability 
whereby a shortage of the lubricating oil or faulty lu- 
brication due to such as the lack of viscosity of the lu- 
bricating oil do not occur when the second compres- 
sor is started, and the second compressor does not 
break. 

Also, there is an advantage in that in a case 
where the f irst compressor 1 ceases b be in the state 
of wet vapor suction and there is no need to open the 
bypass passage, the on-off valve is dosed, with the 
result that the refrigerant is not bypassed to the by- 
pass passage, thereby making it possible to avoid a 
shortage of the cooling and heating capabilities. 

As described above, in accordance with the air 
conditioner according to the twelfth aspect of the in- 
vention, the bypass passage is provided which is 
branched off from the discharge pipe and is connect- 
ed to the suction pipe of the second compressor, the 
on-off valve is provided midway in the bypass pas- 
sage, and the on-off valve is opened only when the 
first compressor is operated and the second com- 
pressor is stopped, while the on-off valve is opened 
at other times. Accordingly, in a case where the first 
compressor 1 is being operated and the second com- 
pressor 2 is being stopped, even if the first compres- 
sor 1 is in a state of wet vapor suction, the refrigerant 
flowing through the bypass passage can always be 
made a high-temperature gas refrigerant by opening 
the on-off valve, so that the high-temperature gas re- 
frigerant is always supplied to the suction pipe of the 
second compressor. At the same time, the gas refrig- 
erant supplied from the bypass passage is sufficient 
in terms of the flow rate of the refrigerant supplied to 
the first compressor via the shell of the second com- 
pressor 2. so that the liquid refrigerant is prevented 
from flowing into the second compressor 2. In addi- 
tion, should the liquid refrigerant flow into the suction 
pipe, the liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 
from flowing into the second compressor 2. Thus, in 
the case where the first compressor 1 is being oper- 
ated and the second compressor 2 is being stopped, 
even if the first compressor 1 is in the state of wet va- 
por suction, the absolute quantity of the lubricating 



oil In the second compressor 2 does not decrease, 
and the concentration of the lubricating oil does not 
decline. Therefore, it is possible to obtain high reliabil- 
ity whereby a shortage of the lubricating oil or faulty 
5 lubrication due to such as the lack of viscosity of the 
lubricating oil do not occur when the second com- 
pressor Is started, and the second compressor does 
not break. 

Also, there is an advantage in that when both the 

10 first and second compressors are operated, the on- 
off valve is closed, with the result that the refrigerant 
is not bypassed to the bypass passage, thereby mak- 
ing it possible to avoid a shortage of the cooling and 
heating capabilities. 

15 As described above, in accordance with the air 
conditioner according to the thirteenth aspect of the 
invention, the bypass passage is provided which is 
branched off from the discharge pipe and is connect- 
ed to the suction pipe of the second compressor, the 

20 on-off valve is provided midway in the bypass pas- 
sage, and a compressor-continuous-operation-time 
measuring device is provided which starts timing 
upon starting of the first compressor for counting a 
time of continuous operation of the first compressor. 

25 When the first compressor is operated and the sec- 
ond compressor is stopped, the on-off valve is 
opened at the time of starting the first compressor, 
and the on-off valve is closed when the time counted 
by the compressor-continuous-operation-time 

30 measuring device reaches a first set time set in ad- 
vance. Accordingly, in a case where the first com- 
pressor is started with both the f irst and second com- 
pressors being stopped, the on-off valve is opened 
for a fixed period of time subsequent to starting. As 

35 a result during the time when the f irst compressor 1 
is in a temporary state of wet vapor suction after start- 
ing, the high-temperature gas refrigerant supplied 
from the bypass passage is sufficient in terms of the 
flow rate of the refrigerant supplied to the first com- 

40 pressor via the shell of the second compressor 2, so 
that the liquid refrigerant is prevented from flowing 
into the second compressor 2. In addition, should the 
liquid refrigerant flow into the suction pipe, the liquid 
refrigerant is evaporated by the high-temperature 

45 gas refrigerant supplied from the bypass passage, so 
that the liquid refrigerant is prevented from flowing 
into the second compressor 2. Thus, during the time 
when the first compressor 1 is in a temporary state 
of wet vapor suction after starting, the absolute quan- 

so tity of the lubricating oil in the second compressor 2 
does not decrease, and the concentration of the lu- 
bricating oil does not decline. Therefore, it is possible 
to obtain high reliability whereby a shortage of the lu- 
bricating oil or faulty lubrication due to such as the 

55 lack of viscosity of the lubricating oil do not occur 
when the second compressor Is started, and the sec- 
ond compressor does not break. 

In addition, there is an advantage In that since 
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the on-off valve is closed after the lapse of a fixed 
period of time subsequent to starting, the refrigerant 
is not bypassed to the bypass passage after the tem- 
porary state of wet vapor suction subsequent to start- 
ing is overcome, thereby making it possible to avoid 
a shortage of the cooling and heating capabilities. 

As described above, In accordance with the air 
conditioner according to the fourteenth aspect of the 
invention, the bypass passage is provided which is 
branched off from the discharge pipe and is connect- 
ed to the suction pipe of the second compressor, the 
on-off vaive Is provided midway in the bypass pas- 
sage, the compressor-continuous-operation-time 
measuring device is provided which starts timing 
upon starting of the first compressor for counting a 
time of continuous operation of the first compressor, 
and a compressors-continuous-stop-time measuring 
device is provided for counting a time when both the 
first and second compressors are being continuously 
stopped. When the first compressor is operated and 
the second compressor is stopped, the on-off valve 
is opened at the time of starting the first compressor, 
and the on-off valve is closed when the time counted 
by the compressor-continuous-operat ton-time 
measuring device reaches a first set time set in ad- 
vance in a case where the time counted by the com- 
pressors-continuous-stop-time measuring device 
does not reach a second set time set in advance. In 
addition, the on-off valve is closed when the time 
counted by the compressor-continuous-operation-ti- 
me measuring device reaches a third set time set in 
advance in such a manner as to be longer than the 
first set time in a case where the starting of the first 
compressor is a first starting after the turning on of 
the power or a starting in which the time counted by 
the compressor-continuous-operation-time measur- 
ing device reaches the second set time set in ad- 
vance. Accordingly, in a case where the first com- 
pressor is started with both the first and second com- 
pressors being stopped for a short time, the pn-off 
valve is opened for a fixed period of time subsequent 
to starting. As a result, during the time when the first 
compressor 1 is in a temporary state of wet vapor suc- 
tion after starting, the high-temperature gas refriger- 
ant supplied from the bypass passage is sufficient in 
terms of the flow rate of the refrigerant supplied to the 
first compressor via the shell of the second compres- 
sor 2, so that the liquid refrigerant is prevented from 
flowing into the second compressor 2. In addition, 
should the liquid refrigerant flow into the suction pipe, 
the liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 
from flowing into the second compressor 2. Thus, 
during the time when the first compressor 1 is in a 
temporary state of wet vapor suction after starting, 
the absolute quantity of the lubricating oil In the 
second compressor 2 does not decrease, and the 



concentration of the lubricating oil does not decline. 
Therefore, it is possible to obtain high reliability 
whereby a shortage of the lubricating oil or faulty lu- 
brication due to such as the lack of viscosity of the lu- 
5 bricatlng oil do not occur when the second compres- 
sor Is started, and the second compressor does not 
break. 

In addition, there is an advantage in that since 
the on-off valve is closed after the lapse of a fixed 

10 period of time subsequent to starting, the refrigerant 
is not bypassed to the bypass passage after the tem- 
porary state of wet vapor suction subsequent to start- 
ing is overcome, thereby making It possible to avoid 
a shortage of the cooling and heating capabilities. 

is In addition, in a case where the first compressor 
is started with both the first and second compressors 
being stopped for a long time, the on-off valve is 
opened for a fixed and long period of time subsequent 
to starting. As a result during the time when the first 

20 compressor 1 is in a temporary state of, but a iong 
period of, wet vapor suction after starting with the liq- 
uid refrigerant being held up In the shell of the first 
compressor, the high-temperature gas refrigerant 
supplied from the bypass passage is sufficient in 

25 terms of the flow rate of the refrigerant supplied to the 
first compressor via the shell of the second compres- 
sor 2, so that the liquid refrigerant is prevented from 
flowing into the second compressor 2. In addition, 
should the liquid refrigerantflow into the suction pipe, 

30 the liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 
from flowing into the second compressor 2. Thus, 
during the time when the first compressor 1 is in a 

35 temporary state of, but a long period of, wet vapor 
suction after starting with the liquid refrigerant being 
held up in the shell of the first compressor, the abso- 
lute quantity of the lubricating oil in the second com- 
pressor 2 does not decrease, and the concentration 

40 of the lubricating oil does not decline. Therefore, It is 
possible to obtain high reliability whereby a shortage 
of the lubricating oil or faulty lubrication due to such 
as the lack of viscosity of the lu bricating oil do not oc- 
cur when the second compressor 2 is started, and the 

45 second compressor 2 does not break. 

In addition, there is an advantage in that since 
the on-off valve Is closed after the lapse of a fixed 
and long period of time subsequent to starting with 
the liquid refrigerant being held up in the shell of the 

so first compressor, the refrigerant is not bypassed to 
the bypass passage after the temporary state of, but 
a long period of, wet vapor suction subsequent to 
starting with the liquid refrigerant being held up in the 
shell of the first compressor is overcome, thereby 

55 making it possible to avoid a shortage of the cooling 
and heating capabilities. 

As described above, in accordance with the air 
conditioner according to the fifteenth aspect of the 
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invention, the bypass passage is provided which Is 
branched off from the discharge pipe and is connect- 
ed to the suction pipe of the second compressor, the 
on-off valve Is provided midway In the bypass pas- 
sage, and a discharge-temperature detecting device 5 
is disposed on the discharge pipe of the first com- 
pressor, the common discharge pipe, or the converg- 
ing portion of the discharge pipes of the first and sec- 
ond compressors. When the first compressor is op- 
erated and the second compressor is stopped, the 10 
on-off valve is opened at the time of starting the first 
compressor, the on-off valve is closed when the tem- 
perature detected by the discharge-temperature de- 
tecting device reaches a level greater than or equal 
to a set value of a discharge-temperature upper limit 1 s 
set in advance, and the on-off valve is opened when 
the temperature detected by the discharge-tempera- 
ture detecting device drops to a level less than or 
equal to a set value of a discharge-temperature lower 
limit set in advance in such a manner as to be lower 20 
than the set value of the discharge-temperature up- 
per limit Accordingly, in a case where the first com- 
pressor 1 is being operated and the second compres- 
sor 2 Is being stopped, even if the first compressor 1 
is in a state of wet vapor suction, the refrigerant flow- 25 
ing through the bypass passage can always be made 
a high-temperature gas refrigerant by opening the 
on-off valve during the starting of the first compres- 
sor, so that the high-temperature gas refrigerant Is al- 
ways supplied to the suction pipe of the second com- 30 
pressor. At the same time, the gas refrigerant sup- 
plied from the bypass passage is sufficient in terms 
of the flow rate of the refrigerant supplied to the first 
compressor via the shell of the second compressor^ 
so that the liquid refrigerant is prevented from flowing 35 
into the second compressor 2. In addition, should the 
liquid refrigerant flow into the suction pipe, the liquid 
refrigerant is evaporated by the high-temperature 
gas refrigerant supplied from the bypass passage, so 
that the liquid refrigerant is prevented from flowing 40 
into the second compressor 2. Thus, in the case 
where the first compressor 1 is being operated and 
the second compressor 2 is being stopped, even if 
the first compressor 1 is in the state of wet vapor suc- 
tion, the absolute quantity of the lubricating oil in the 45 
second compressor 2 does not decrease, and the 
concentration of the lubricating oil does not decline. 
Therefore, it is possible to obtain high reliability 
whereby a shortage of the lubricating oil or faulty lu- 
brication due to such as the lack of viscosity of the lu- so 
bricating oil do not occur when the second compres- 
sor 2 is started, and the second compressor 2 does 
not break. 

Also, there is an advantage in that when the state 
of wet vapor suction is overcome with a resultant rise 55 
in the temperature detected by the discharge-temper- 
ature detecting device to a level greater than or equal 
to a set value of the discharge-temperature upper lim- 



it, the on-off valve Is closed, with the result that the 
refrigerant is not bypassed to the bypass passage, 
thereby making It possible to avoid a shortage of the 
cooling and heating capabilities. 

Then, when the state of wet vapor suction is re- 
sumed, the temperature detected by the discharge- 
temperature detecting device drops to a level less 
than or equal to the set value of the discharge-tem- 
perature lower limit Hence, the on-off valve is 
opened, so that the absolute quantity of the lubricat- 
ing oil in the second compressor does not decrease, 
and the concentration of the lubricating oil does not 
decline. Therefore, it is possible to obtain high reliabil- 
ity whereby a shortage of the lubricating oil or faulty 
lubrication due to such as the lack of viscosity of the 
lubricating oil do not occur when the second com- 
pressor 2 Is started, and the second compressor 2 
does not break. 

As described above, in accordance with the air 
conditioner according to the sixteenth aspect of the 
invention, the bypass passage is provided which is 
branched off from the discharge pipe and Is connect- 
ed to the suction pipe of the second compressor 2, 
the on-off valve Is provided midway in the bypass 
passage, and a discharge-temperature superheat 
detecting device is provided which is comprised of a 
first pressure detecting device and the discharge- 
temperature detecting device disposed on the dis- 
charge pipe of the first compressor 1, the common 
discharge pipe, or the converging portion of the dis- 
charge pipes of the first and second compressors. 
When the f irst compressor 1 is operated and the sec- 
ond compressor is stopped, the on-off valve is 
opened at the time of starting the first compressor 1 , 
the on-off valve is closed when the degree of super- 
heat detected by the discharge-temperature super- 
heat detecting device reaches a level greater than or 
equal to a set value of a discharge-temperature su- 
perheat upper limit set in advance, and the on-off 
valve is opened when the degree of superheat detect- 
ed by the discharge-temperature superheat detect- 
ing device drops to a level less than or equal to a set 
value of a discharge-temperature superheat lower 
limit set in advance in such a manner as to be lower 
than the set value of the discharge-temperature su- 
perheat upper limit Accordingly, in a case where the 
first compressor 1 is being operated and the second 
compressor 2 is being stopped, even if the first com- 
pressor 1 is in a state of wet vapor suction, the refrig- 
erant flowing through the bypass passage can al- 
ways be made a high-temperature gas refrigerant by 
opening the on-off valve during the starting of the 
first compressor, so that the high-temperature gas 
refrigerant is always supplied to the suction pipe of 
the second compressor. At the same time, the gas re- 
frigerant supplied from the bypass passage is suffi- 
cient in terms of the flow rate of the refrigerant sup- 
plied to the first compressor 1 via the shell of the sec- 
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ond compressor 2, so that the liquid refrigerant is pre- 
vented from flowing into the second compressor 2. In 
addition, should the liquid refrigerant flow Into the 
suction pipe, the liquid refrigerant is evaporated by 
the high-temperature gas refrigerant supplied from 5 
the bypass passage, so that the liquid refrigerant is 
prevented from flowing into the second compressor 
2. Thus, in the case where the first compressor 1 is 
being operated and the second compressor 2 Is being 
stopped, even if the first compressor 1 is in the state 10 
of wet vapor suction, the absolute quantity of the lu- 
bricating oil in the second compressor 2 does not de- 
crease, and the concentration of the lubricating oil 
does not decline. Therefore, it is posslbie to obtain 
high reliabi lity whereby a shortage of the lubricating 15 
oil or faulty lubrication due to such as the lack of vis- 
cosity of the lubricating oil do not occur when the sec- 
ond compressor 2 is started, and the second com- 
pressor 2 does not break. 

Also, there is an advantage in that when the state 20 
of wet vapor suction is overcome with a resultant rise 
In the degree of superheat detected by the discharge- 
temperature superheat detecting device to a level 
greater than or equal to a set value of the discharge- 
temperature superheat upper limit, the on-off valve is 25 
closed, with the result that the refrigerant is not by- 
passed to the bypass passage, thereby making it pos- 
sible to avoid a shortage of the cooling and heating 
capabilities. 

In addition, when the state of wet vapor suction 30 
has been overcome but the discharge gas tempera- 
ture is low due to a low high-pressure level, the de- 
gree of superheat detected by the discharge-temper- 
ature superheat detecting device also rises. Hence, 
the on-off valve Is closed, so that there is an advan- 35 
tage in that the refrigerant is not bypassed to the by- 
pass passage, thereby making it possible to avoid a 
shortage of the cooling and heating capacities. 

Also, when the state of wet vapor suction Is re- 
sumed, the degree of superheat detected by the dis- 40 
charge-temperature superheat detecting device 
drops to a level less than or equal to the set value of 
the discharge-temperature superheat lower limit 
Mence, the on-off valve is opened, so that the abso- 
lute quantity of the lubricating oil in the second com- 45 
pressor 2 does not decrease, and the concentration 
of the lubricating oil does not decline. Therefore, it is 
possible to obtain high reliability whereby a shortage 
of the lubricating oil or faulty lubrication due to such 
asthelackof viscosity of the lubricating oil do not 00 so 
cur when the second compressor is started, and the 
second compressor 2 does not break. 

As described above, in accordance with the air 
conditioner according to the seventeenth aspect of 
the Invention, the bypass passage is provided which 55 
is branched off from the discharge pipe and is con- 
nected to the suction pipe of the second compressor, 
the on-off valve Is provided midway in the bypass 



passage, and a shell-temperature detecting device is 
disposed on the shell of the first or second compres- 
sor. When the first compressor is operated and the 
second compressor 2 Is stopped, the on-off valve is 
opened at the time of starting the first compressor 1 , 
the on-off valve is closed when the temperature de- 
tected by the shell-temperature detecting device 
reaches a level greater than or equal to a set value of 
a shell-temperature upper limit set in advance, and 
the on-off valve is opened when the temperature de- 
tected by the shell-temperature detecting device 
drops to a level less than or equal to a set value of a 
shell-temperature lower limit set in advance in such 
a manner as to be lower than the set value of the 
shell-temperature upper limit Accordingly, in a case 
where the first compressor 1 is being operated and 
the second compressor 2 is being stopped, even if 
the first compressor 1 is in a state of wet vapor suc- 
tion, the refrigerant flowing through the bypass pas- 
sage can always be made a high-temperature gas re- 
frigerant by opening the on-off valve during the start- 
ing of the first compressor 1, so that the high- 
temperature gas refrigerant is always supplied to the 
suction pipe of the second compressor. At the same 
time, the gas refrigerant supplied from the bypass 
passage is sufficient in terms of the flow rate of the 
refrigerant supplied to the first compressor 1 via the 
shell of the second compressor 2, so that the liquid 
refrigerant is prevented from flowing into the second 
compressor 2. In addition, should the liquid refriger- 
ant flow into the suction pipe, the liquid refrigerant is 
evaporated by the high-temperature gas refrigerant 
supplied from the bypass passage, so that the liquid 
refrigerant is prevented from flowing into the second 
compressor 2. Thus, in the case where the first com- 
pressor 1 is being operated and the second compres- 
sor 2 is being stopped, even if the first compressor 1 
is in the state of wet vapor suction, the absolute quan- 
tity of the lubricating oil in the second compressor 2 
does not decrease, and the concentration of the lu- 
bricating oil does not decline. Therefore, it is possible 
to obtain high reliability whereby a shortage of the lu- 
bricating oil or faulty lubrication due to such as the 
lack of viscosity of the lubricating oil do not occur 
when the second compressor 2 is started, and the 
second compressor 2 does not break. 

Also, there is an advantage in that when the state 
of wet vapor suction is overcome with a resultant rise 
in the temperature detected by the shell-temperature 
detecting device to a level greater than or equal to a 
set value of the shell-temperature upper limit, the on- 
off valve is closed, with the result that the refrigerant 
is not bypassed to the bypass passage, thereby mak- 
ing it possible to avoid a shortage of the cooling and 
heating capabilities. 

Then, when the state of wet vapor suction is re- 
sumed, the temperature detected by the shell- 
temperature detecting device drops to a level less 
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than or equal to the set value of the shell-temperature 
lower limit Hence, the on-off valve is opened, so that 
the absolute quantity of the lubricating oi I in the sec- 
ond compressor 2 does not decrease, and the con- 
centration of the lubricating oil does not decline. 
Therefore, it is possible to obtain high reliability 
whereby a shortage of the lubricating oil or faulty lu- 
brication due to such as the lack of viscosity of the lu- 
bricating oil do not occur when the second compres- 
sor 2 is started, and the second compressor 2 does 
not break. 

Furthermore, since thestate of wet vapor suction 
is detected by the temperature detected by the shell- 
temperature detecting device, there is an advantage 
in that it is possible to prevent an erroneous detection 
from being made, in a case where detection is made 
on the basis of the discharge gas temperature or the 
degree of superheat in the discharge gas tempera- 
ture, that wet vapor suction has not occurred be- 
cause the discharge gas temperature or the degree 
of superheat in the discharge gas temperature has 
risen even if wet vapor suction has occurred during 
high-compression-ratio operation, or that wet vapor 
suction has occurred because the discharge gas tem- 
perature or the degree of superheat in the discharge 
gas temperature has not risen even if wet vapor suc- 
tion has not occurred during low-compression-ratio 
operation. 

As described above, in accordance with the air 
conditioner according to the eighteenth aspect of the 
invention, the bypass passage is provided which is 
branched off from the discharge pipe and is connect- 
ed to the suction pipe of the second compressor, the 
on-off valve is provided midway in the bypass pas- 
sage, and a shell-temperature superheat detecting 
device is provided which is comprised of the shell- 
temperature detecting device disposed on the shell of 
the first or second compressor and a second pres- 
sure detecting device disposed in a suction-side re- 
frigerant circuit of the first and second compressors. 
When the first compressor 1 is operated and the sec- 
ond compressor 2 is stopped, the on-off valve is 
opened at the time of starting the first compressor 1 , 
the on-off valve is closed when the degree of super- 
heat detected by the shell-temperature superheat de- 
tecting device reaches a level greater than or equal 
to a set value of a shell-temperature superheat upper 
limit set In advance, and the on-off valve is opened 
when the degree of superheat detected by the shell- 
temperature superheat detecting device drops to a 
level less than or equal to a set value of a shell- 
temperature superheat lower limit set in advance in 
such a manner as to be lower than the set value of the 
shell-temperature superheat upper limit Accordingly, 
in a case where the first compressor 1 is being oper- 
ated and the second compressor 2 is being stopped, 
even if the first compressor 1 is in a state of wet vapor 
suction, the refrigerant flowing through the bypass 



passage can always be made a high-temperature gas 
refrigerant by opening the on-off valve during the 
starting of the first compressor 1, so that the high- 
temperature gas refrigerant is always supplied to the 

5 suction pipe of the second compressor. At the same 
time, the gas refrigerant supplied from the bypass 
passage is sufficient in terms of the flow rate of the 
refrigerant supplied to the first compressor 1 via the 
shell of the second compressor 2, so that the liquid 

w refrigerant Is prevented from flowing Into the second 
compressor 2. In addition, should the liquid refriger- 
ant flow into the suction pipe, the liquid refrigerant is 
evaporated by the high-temperature gas refrigerant 
supplied from the bypass passage, so that the liquid 

15 refrigerant is prevented from flowing into the second 
compressor 2. Thus, in the case where the first com- 
pressor 1 is being operated and the second compres- 
sor 2 is being stopped, even if the first compressor 1 
is in the state of wet vapor suction, the absolute quan- 

20 trty of the lubricating oil in the second compressor 2 
does not decrease, and the concentration of the lubri- 
cating oil does not decline. Therefore, it is possible to 
obtain high reliability whereby a shortage of the lubri- 
cating oil or faulty lubrication due to such as the lack 

25 of viscosity of the lubricating oil do not occur when 
the second compressor 2 is started, and the second 
compressor 2 does not break. 

Also, there is an advantage in that when the state 
of wet vapor suction is overcome with a resultant rise 

so in the degree of superheat detected by the shell- 
temperature superheat detecting device to a level 
greater than or equal to a set value of the shell- 
temperature superheat upper limit, the on-off valve is 
closed, with the result that the refrigerant is not by- 

35 passed to the bypass passage, thereby making it pos- 
sible to avoid a shortage of the cooling and heating 
capabilities. 

Then, when the state of wet vapor suction is re- 
sumed, the degree of superheat detected by the 

40 shell-temperature superheat detecting device drops 
to a level less than or equal to the set value of the 
shell-temperature superheat lower limit Hence, the 
on-off valve is opened, so that the absolute quantity 
of the lubricating oil in the second compressor 2 does 

45 not decrease, and the concentration of the lubricat- 
ing oil does notdecline. Therefore, it is possible to ob- 
tain high reliability whereby a shortage of the lubricat- 
ing oil or faulty lubrication due to such as the lack of 
viscosity of the lubricating oil do not occur when the 

so second compressor 2 is started, and the second com- 
pressor 2 does not break. 

Furthermore, sincethestate of wet vaporsuctlon 
Is detected by the degree of superheat detected by 
the shell-temperature superheat detecting device, 

55 there is an advantage In that it is possible to prevent 
an erroneous detection from being made, In a case 
where detection is made on the basis of th discharge 
gas temperature or the degree of superheat in the 
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discharge gas temperature, that wet vapor suction 
has not occurred because the discharge gas temper- 
ature or the degree of superheat in the discharge gas 
temperature has risen even if wet vapor suction has 
occurred during high-compression-ratio operation, or 
that wet vapor suction has occurred because the dis- 
charge gas temperature or the degree of superheat 
in the discharge gas temperature has not risen even 
If wetvaporsuctton has not occurred during low-com- 
presslorvratto operation. 

In addition, since the state of wet vapor suction 
is detected by the degree of superheat detected by 
the sheH-temperature superheat detecting device, 
there is an advantage in that more accurate detection 
is possible than detection based on the temperature 
detected by the shell-temperature detecting device, 
because correction based on pressure is added. 

As described above, in accordance with the air 
conditioner according to the nineteenth aspect of the 
invention, the bypass passage is provided which is 
branched off from the discharge pipe and is connect- 
ed to the suction pipe of the second compressor, and 
a flow-rate controlling device is provided midway in 
the bypass passage. Accordingly, in a case where the 
first compressor 1 is being operated and the second 
compressor 2 is being stopped, even if the first com- 
pressor 1 is in a state of wet vapor suction, the high- 
temperature gas refrigerant supplied from the bypass 
passage can be controlled to a necessary and suffi- 
cient quantity in terms of the flow rate of the refriger- 
ant supplied to the first compressor 1 via the shell of 
the second compressor 2, so that the liquid refriger- 
ant is prevented from flowing into the second com- 
pressor Z In addition, should the liquid refrigerant 
flow into the suction pipe, the liquid refrigerant is 
evaporated by the high-temperature gas refrigerant 
supplied from the bypass passage, so that the liquid 
refrigerant is prevented from flowing into the second 
compressor 2. Thus, in the case where the first com- 
pressor 1 is being operated and the second compres- 
sor 2 is being stopped, even if the first compressor 1 
is in the state of wet vapor suction, the absolute quan- 
tity of the lubricating oil In the second compressor 2 
does not decrease, and the concentration of the lu- 
bricating oil does not decline. Therefore, it is possible 
to obtain high reliability whereby a shortage of the lu- 
bricating oil or faulty lubrication due to such as the 
lack of viscosity of the lubricating oil do not occur 
when the second compressor 2 is started, and the 
second compressor 2 does not break. 

In addition, since the gas refrigerant is not sup- 
plied to the bypass passage, there is an advantage in 
that the shortage of the cooling and heating capabil- 
ities can be controlled to a necessary minimum. 

As described above, in accordance with the air 
conditioner according to the twentieth aspect of the 
invention, the bypass passage is provided which is 
branched off from the discharge pipe and is connect- 



ed to the suction pipe of the second compressor, the 
flow-rate controlling device is provided midway in the 
bypass passage, a high-pressure detecting device is 
provided in the discharge pipe of the first compressor 
5 orthecommon discharge pipe, and the flow-rate con- 
trolling device is controlled in accordance with the 
pressure detected by the high-pressure detecting de- 
vice. Accordingly, in a case where the first compres- 
sor 1 is being operated and the second compressor 
w is being stopped, even if the first compressor 1 is in 
a state of wet vapor suction, the high-temperature 
gas refrigerant supplied from the bypass passage 
can be controlled to a necessary and sufficient quan- 
tity with respect to the high or low high-pressure level 
15 in terms of the flow rate of the refrigerant supplied to 
the first compressor 1 via the shell of the second 
compressor 2, so that the liquid refrigerant is prevent- 
ed from flowing into the second compressor 2 even 
when the high-pressure level is low. In addition, 
20 should the liquid ref rigerantf low into the suction pipe, 
the liquid refrigerant is evaporated by the high- 
temperature gas refrigerant supplied from the bypass 
passage, so that the liquid refrigerant is prevented 
from flowing into the second compressor 2. Thus, in 
25 the case where the first compressor 1 is being oper- 
ated and the second compressor 2 is being stopped, 
even if the first compressor 1 is in the state of wet va- 
por suction, the absolute quantity of the lubricating 
oil in the second compressor 2 does not decrease, 
30 and the concentration of the lubricating oil does not 
decline. Therefore, it is possible to obtain high reliabil- 
ity whereby a shortage of the lubricating oil or faulty 
lubrication due to such as the lack of viscosity of the 
lubricating oil do not occur when the second com- 
35 pressor 2 is started, and the second compressor 2 
does not break. 

In addition, since excess gas refrigerant is not 
supplied to the bypass passage even when the high- 
pressure level is high, there is an advantage in that 
40 the shortage of the cooling and heating capabilities 
can be controlled to a necessary minimum. 

As described above, in accordance with the air 
conditioner according to the twenty-first aspect of 
the invention, the bypass passage is provided which 
as is branched off from the discharge pipe and is con- 
nected to the suction pipe of the second compressor, 
the flow-rate controlling device is provided midway in 
the bypass passage, a high-pressure detecting de- 
vice is provided in the discharge pipe of the first com- 
so pressor or the common discharge pipe, and the flow- 
rate controlling device is controlled in accordance 
with the running capacity of the first compressor 1. 
Accordingly, in a case where the first compressor 1 
is being operated and the second compressor is bo- 
ss Ing stopped, even if the first compressor 1 is in a state 
of wet vapor suction, the high-temperature gas refrig- 
erant supplied from the bypass passage can be con- 
trolled to a necessary and sufficient quantity in ac- 
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cordance with the running capacity of th first com- 
pressor 1 in terms of the flow rate of the refrigerant 
supplied to the first compressor 1 via the shell of the 
second compressor 2, so that the liquid refrigerant is 
prevented from flowing into the second compressor 
2 even when the running capacity of the first com- 
pressor 1 is large. In addition, should the liquid refrig- 
erant flow into the suction pipe, the liquid refrigerant 
is evaporated by the high-temperature gas refriger- 
ant supplied from the bypass passage, so that the liq- 
uid refrigerant is prevented from flowing into the sec- 
ond compressor 2. Thus, in the case where the first 
compressor 1 is being operated and the second com- 
pressor 2 Is being stopped, even If the first compres- 
sor 1 is In the state of wet vapor suction, the absolute 
quantity of the lubricating oil in the second compres- 
sor does not decrease, and the concentration of the 
lubricating oil does not decline. Therefore, it is possi- 
ble to obtain high reliability whereby a shortage of the 
lubricating oil or faulty lubrication due to such as the 
lack of viscosity of the lubricating oil do not occur 
when the second compressor 2 is started, and the 
second compressor 2 does not break. 

In addition, since excess gas refrigerant is not 
supplied to the bypass passage even when the run- 
ning capacity of the first compressor 1 is small, there 
is an advantage in that the shortage of the cooling 
and heating capabilities can be controlled to a nec- 
essary minimum. 

As described above, in accordance with the air 
conditioner according to the twenty-second aspect of 
the invention, the bypass passage is provided which 
is branched off from the discharge pipe and is con- 
nected to the suction pipe of the second compressor; 
the on-off valve is provided midway in the bypass 
passage a liquid-level detecting circuit is provided 
which has one end communicating with a lower end 
inside the accumulator and another end connected to 
a discharge pipe of the accumulator; a heating device 
is provided which heats the liquid-level detecting cir- 
cuit and has a heating capacity falling within a range 
for heating the liquid-level detecting circuit so as to 
produce superheat vapor when wet vapor or saturat- 
ed vapor flows through the liquid-level detecting cir- 
cuit, or wet vapor or saturated vapor when the liquid 
refrigerant flows therethrough; a liquid-level-detect- 
ing temperature detecting device is provided at an 
outlet of the liquid-level detecting circuit; and a low- 
pressure detecting device is disposed in a suction 
pipe of the first compressor, the suction pipe of the 
second compressor, or a common suction pipe of the 
first and second compressors. When the first com- 
pressor is operated and the second compressor is 
stopped, the on-off valve is closed when the degree 
of superheat for liquid-level detection calculated from 
the temperature detected by the liquid-level-detect- 
ing temperature detecting device and the pressure 
detected by the low-pressure detecting device is 



greater than a liquid-leveWetection superheat upper 
limit value set in advance, and the on-off valve is 
opened when the degree of superheat for liquid-level 
detection is less than a liquid-level-detect Ion super- 

5 heat lower limit value set in advance in such a manner 
as to be lower than the llquld-level-detection super- 
heat upper limit value. Accordingly, in a case where 
the first compressor 1 is being operated and the sec- 
ond compressor 2 is being stopped, even if the first 

10 compressor 1 is in a state of wet vapor suction, the 
refrigerant flowing through the bypass passage can 
always be made a high-temperature gas refrigerant 
by opening the on-off valve during the starting of the 
first compressor 1, so that the high-temperature gas 

is refrigerant is always supplied to the suction pipe of 
the second compressor. At the same time, the gas re- 
frigerant supplied from the bypass passage is suffi- 
cient in terms of the flow rate of the refrigerant sup- 
plied to the first compressor 1 via the shell of the sec- 

to ond compressor 2, so that the liquid refrigerant is pre- 
vented from flowing into the second compressor 2. 
In addition, should the liquid refrigerant flow into the 
suction pipe, the liquid refrigerant is evaporated by 
the high-temperature gas refrigerant supplied from 

25 the bypass passage, so that the liquid refrigerant is 
prevented from flowing into the second compressor 
2. Thus, in the case where the first compressor 1 is 
being operated and the second compressor 2 is being 
stopped, even if the first compressor 1 is in the state 

30 of wet vapor suction, the absolute quantity of the lu- 
bricating oil in the second compressor 2 does not de- 
crease, and the concentration of the lubricating oil 
does not decline. Therefore, it is possible to obtain 
high reliability whereby a shortage of the lubricating 

35 oil or faulty lubrication due to such as the lack of vis- 
cosity of the lubricating oil do not occur when the sec- 
ond compressor 2 Is started, and the second com- 
pressor 2 does not break. 

Also, there Is an advantage in that when the state 

40 of wet vapor suction is overcome with a resultant rise 
in the degree of superheatfor liquid-level detection to 
alevel greater than or equal to the set value of the liq- 
uid-level-detection superheat upper limit the on-off 
valve is closed, with the result that the refrigerant is 

45 not bypassed to the bypass passage, thereby making 
it possible to avoid a shortage of the cooling and heat- 
ing capabilities. 

Then, when the state of wet vapor suction is re- 
sumed, the degree of superheat for liquid-level deteo 

50 tion drops to a level less than or equal to the set value 
of the liquid-level-detection superheat lower limit 
Hence, the on-off valve is opened, so that the abso- 
lute quantity of the lubricating oil in the second com- 
pressor 2 does not decrease, and the concentration 

55 of the lubricating oil does not decline. Therefore, it Is 
possible to obtain high reliability whereby a shortage 
of the lubricating oil or faulty lubrication due to such 
as the lack of viscosity of the lubricating oil do not oc- 
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cur when the second compressor 2 is started, and the 
second compressor 2 does not break. 

In addition, since the state of wet vapor suction 
is directly detected by the liquid-level detecting cir- 
cuit, there is an advantage in that more accurate de- s 
tection is possible. 



Claims 

w 

1 . An air conditioner comprising: 

a refrigerant circuit Including, a first com- 
pressor and a second compressor which are dis- 
posed in parallel with each other; an equalizing 
pipe for connecting together said first compres- 1 s 
sor and said second compressor, an oil separa- 
tor, a four-way changeover valve, a heat source- 
side heat exchanger, a throttling means, an in- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 20 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 
gether said oil separator and a suction pipe of 
said accumulator; 

control means for said compressors which 25 
uses power supply as its driving source, at least 
said first compressor of said compressors being 
a compressor whose capacity is controllable; and 

a first time measuring means for counting 
an operating time of said first compressor upon 30 
starting of said first compressor, 

wherein said second compressor is start- 
ed after said first timing means counts a first pre- 
determined time in a case where said second 
compressor is started for the first time subse- 35 
quent to the turning on of the power supply to 
said control means, or after said first timing 
means counts a second predetermined time in a 
case where said second compressor had been 
started even once subsequent to the turning on 40 
of the power supply to said control means, re- 
spectively, said first predetermined time being 
set to be longer than said second predetermined 
time. 

45 

2. An air conditioner comprising: 

a refrigerant circuit including, a first com- 
pressor and a second compressor which are dis- 
posed in parallel with each other; an equalizing 
pipe for connecting together said first compres- so 
sor and said second compressor; an oil separa- 
tor, a four-way changeover valve, a heat source- 
side heat exchanger, a throttling means, an In- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 55 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 
gether said oil separator and a suction pipe of 



said accumulator; 

control means for said compressors which 
uses power supply as its driving source, at least 
said first compressor of said compressors being 
a compressor whose capacity is controllable; and 

a first refrigerant superheat detecting 
means for detecting a degree of superheat of the 
refrigerant discharged from said first compres- 
sor, 

wherein in a case where said second com- 
pressor is started for the first time subsequent to 
the turning on of the power supply to said control 
means, said second compressor is started after 
the degree of superheat of the refrigerant detect- 
ed by said first refrigerant superheat detecting 
means has fallen within a predetermined range. 

3. An air conditioner comprising: 

a refrigerant circuit including, a first com- 
pressor and a second compressor which are dis- 
posed in parallel with each other, an equalizing 
pipe for connecting together said first compres- 
sor and said second compressor; an oil separa- 
tor, a four-way changeover valve, a heat source- 
side heat exchanger, a throttling means, an in- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 
gether said oil separator and a suction pipe of 
said accumulator; 

control means for said compressors which 
uses power supply as its driving source, at least 
said first compressor of said compressors being 
a compressor whose capacity is controllable; and 

at lease one of a first lubricat ing-oil super- 
heat detecting means for detecting a degree of 
superheat of the lubricating oil in said first com- 
pressor, and a second iubricating-oil superheat 
detecting means for detecting a degree of super- 
heat of the lubricating oil in said second compres- 
sor, 

wherein in a case where said second com- 
pressor is started for the first time subsequent to 
the turning on of the power supply to said control 
means, said second compressor is started after 
the degree of superheat of the refrigerant detect- 
ed by said first Iubricating-oil superheat detect- 
ing means or the degree of superheat of the re- 
frigerant detected by said second Iubricating-oil 
superheat detecting means has fallen within a 
predetermined range. 

4. An air conditioner comprising: 

a refrigerant circuit including, a first com- 
pressor and a second compressor which are dis- 
posed In parallel with each other; an equalizing 
pipe for connecting together said first compres- 
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sor and said second compressor; an oil separa- 
tor, a four-way changeover valve, a heat source- 
side heat exchanger, a throttling means, an in- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 5 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 
gether said oil separator and a suction pipe of 
said accumulator; 

control means for said compressors which 10 
uses power supply as its driving source, at least 
said first compressor of said compressors being 
a compressor whose capacity is controllable; and 

at least one of a first temperature detect- 
ing means for detecting a temperature of a mixed is 
liquid of the refrigerant and the lubricating oil in 
said first compressor, and a second temperature 
detecting means for detecting a temperature of a 
mixed liquid of the refrigerant and the lubricating 
oi I in said second compressor, 20 

wherein in a case where said second com- 
pressor is started for the first time subsequent to 
the turning on of the power supply to said control 
means, said second compressor is started after 
the temperature of the mixed liquid detected by 25 
said first temperature detecting means or the 
temperature of the mixed liquid detected by said 
second temperature detecting means has fallen 
within a predetermined range. 

30 

5. An air conditioner comprising : 

a refrigerant circuit including, a first com- 
pressor and a second compressor which are dis- 
posed in parallel with each other; an equalizing 
pipe for connecting together said first compres- 35 
sor and said second compressor; an oil separa- 
tor, a four-way changeover valve, a heat source- 
side heat exchanger, a throttling means, an in- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 40 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 
gether said oil separator and a suction pipe of 
said accumulator; 

control means for said compressors which 45 
uses power supply as its driving source, at least 
said first compressor of said compressors being 
a compressor whose capacity is controllable; and 

a second time measuring means for 
counting a non-operating time of said first com- so 
pressor, 

wherein in a case where said second com- 
pressor is started for the first time subsequent to 
the turning on of the power supply to said control 
means, said first compressor being operated is 55 
stopped at the same time as said second com- 
pressor is started, and after a predetermined 
time is counted by said second time measuring 



means, said first compressor is restarted. 

6. An air conditioner comprising: 

a refrigerant circuit including, a first com- 
pressor and a second compressor which are dis- 
posed in parallel with each other an equalizing 
pipe for connecting together said first compres- 
sor and said second compressor; an oil separa- 
tor, a four-way changeover valve, a heat source- 
side heat exchanger, a throttling means, an in- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 
gether said oil separator and a suction pipe of 
said accumulator; 

control means for said compressors which 
uses power supply as its driving source, at least 
said first compressor of said compressors being 
a compressor whose capacity is controllable; and 

a second refrigerant superheat detecting 
means for detecting a degree of superheat of the 
refrigerant discharged from said second com- 
pressor, 

wherein in a case where said second com- 
pressor is started for the first time subsequent to 
the turning on of the power supply to said control 
means, said first compressor being operated is 
stopped at the same time as said second com- 
pressor is started, and after the degree of super- 
heat of the refrigerant detected by said second 
refrigerant superheat detecting means has fallen 
within a predetermined range, said first compres- 
sor is restarted. 

7. An air conditioner comprising; 

a refrigerant circuit including, a first com- 
pressor and a second compressor which are dis- 
posed in parallel with each other; an equalizing 
pipe for connecting together said first compres- 
sor and said second compressor; an oil separa- 
tor, a four-way changeover valve, a heat source- 
side heat exchanger, a throttling means, an in- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 
gether said oil separator and a suction pipe of 
said accumulator; 

control means for said compressors which 
uses power supply as its driving source, at least 
said first compressor of said compressors being 
a compressor whose capacity is controllable; and 

a third temperature detecting means for 
detecting a temperature of the refrigerant dis- 
charged from said second compressor, 

wherein in a case where said second com- 
pressor is started for the first time subsequent to 
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the turning on of the power supply to said control 
means, said first compressor being operated is 
stopped at the same time as said second com- 
pressor is started, and after the temperature of 
the refrigerant detected by said third temperature s 
detecting means has fallen within a predeter- 
mined range, said first compressor is restarted. 

8. An air conditioner comprising: 

a refrigerant circuit including, a first com- 10 
pressor and a second compressor which are dis- 
posed in parallel with each other; an equalizing 
pipe for connecting together said first compres- 
sor and said second compressor; an oil separa- 
tor, a four-way changeover valve, a heat source- 15 
side heat exchanger, a throttling means, an in- 
door-side heat exchanger, and an accumulator 
which are provided midway in discharge pipes 
from said compressors; and an solenoid on-off 
valve provided midway in a pipe connecting to- 20 
gether said oil separator and a suction pipe of 
said accumulator; 

control means for said compressors which 
uses power supply as its driving source, at least 
said first compressor of said compressors being 25 
a compressor whose capacity is controllable; and 

a third timing means for counting an inte- 
grated operating time of said first compressor 
subsequent to the turning on of the power supply 
to said control means and a second timing means 30 
for counting an non-operating time of said first 
compressor, 

wherein only said first compressor is oper- 
ated until said second compressor is started for 
the first time subsequent to the turning on of the 35 
power supply to said control means, said first 
compressor is temporarily stopped after a prede- 
termined time is counted by said third timing 
means, and said first compressor is restarted af- 
ter a predetermined time is counted by said sec- 40 
ond counting means. 

9. An air conditioner according to Claim 8, wherein 
in a state in which said second compressor is be- 
ing stopped, after the number of times when said 45 
first compressor was stopped from an operating 
state has reached a predetermined number of 
times, said first compressor is started, and said 
second compressor Is then started forcibly. 

so 

10. An air conditioner including a refrigeration circuit 
having a first compressor of a low-pressure shell 
type which is always operated when only one of 
two units is operated; a second compressor of a 
low-pressure shell type which is stopped when 55 
only one of the two units is operated, the first 
compressor and the second compressor being 
connected in parallel; an equalizing pipe connect- 



ing together shells of said first and second com- 
pressors; a heat source unit-side heat exchang- 
er, a throttling device; and an Indoor-side heat 
exchanger, said air conditioner comprising: 

a bypass passage which branches off 
from a discharge pipe of the first compressor, a 
converging portion of discharge pipes of the first 
and second compressors, or a common dis- 
charge pipe located after convergence of the dis- 
charge pipes of the first and second compres- 
sors, and is connected to a suction pipe of the 
second compressor. 

11. An air conditioner according to Claim 10, further 
comprising an on-off valve disposed midway in 
said bypass passage. 

12. An air conditioner according to Claim 11, wherein 
said on-off valve is opened only when the first 
compressor is operated and the second com- 
pressor Is stopped, and the on-off valve is closed 
at other times. 

13. An air conditioner according to Claim 11, further 
comprising: 

an oil separator which is disposed at one 
of where in the discharge pipe of the first com- 
pressor, the converging portion of the discharge 
pipes of the first and second compressors, and 
the common discharge pipe located after conver- 
gence of the discharge pipes of the first and sec- 
ond compressors, said oil separator having an in- 
let pipe, an outlet pipe, and an oil return pipe; and 

a compressor-continuous-operation-time 
measuring means which starts timing upon start- 
ing of the first compressor for counting a time of 
continuous operation of the first compressor, 

wherein when the first compressor is op- 
erated and the second compressor is stopped, 
the on-off valve is opened at the time of starting 
the first compressor, and the on-off valve is 
closed when the time counted by the compres- 
sor-continuous-operation-time measuring means 
reaches a first set time set in advance. 

14 An air conditioner according to Claim 11, further 
comprising: 

an oil separator which is disposed at one 
of where in the discharge pipe of the first com- 
pressor, the converging portion of the discharge 
pipes of the first and second compressors, and 
the common discharge pipe located after conver- 
gence of the discharge pipes of the first and sec- 
ond compressors, said oil separator having an in- 
let pipe, an outlet pipe, and an oil return pipe; 

a compressor-continuous-operation-time 
measuring means which starts timing upon start- 
ing of the first compressor for counting a time of 
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continuous operation of the first compressor; 
and 

a compressors-continuous-stor>tlme meas- 
uring means for counting a time when both the 
first and second compressors are being continu- 
ously stopped, 

wherein when the first compressor is op- 
erated and the second compressor is stopped, 
the on-off valve is opened at the time of starting 
the first compressor, the on-off valve is closed 
when the time counted by the compressor-con- 
tinuous-operation-time measuring means reach- 
es a first set time set in advance in a case where 
the time counted by the compressors-continu- 
ous-stop-time measuring means does not reach 
a second set time set in advance, and the on-off 
valve is closed when the time counted by the 
compressor-continuous-operation-time measur- 
ing means reaches a third set time set in advance 
in such a manner as to be longer than the first set 
time in a case where the starting of the first com- 
pressor is a first starting after the turning on of 
the power or a starting in which the time counted 
by the compressor-continuous-operation-time 
measuring means reaches the second set time 
set in advance. 

15. An air conditioner according to Claim 11 , further 
comprising: 

an oil separator which is disposed at one 
of where in the discharge pipe of the first com- 
pressor, the converging portion of the discharge 
pipes of the first and second compressors, and 
the common discharge pipe located after conver- 
gence of the discharge pipes of the first and sec- 
ond compressors, said oil separator having an in- 
let pipe, an outlet pipe, and an oil return pipe; and 

a discharge-temperature detecting means 
disposed on the discharge pipe of the first com- 
pressor, the common discharge pipe, or the con- 
verging portion of the discharge pipes of the first 
and second compressors, 

wherein when the first compressor is op- 
erated and the second compressor is stopped, 
the on-off valve is opened at the time of starting 
the first compressor, the on-off valve is closed 
when a temperature detected by the discharge- 
temperature detecting means reaches a level 
greater than or equal to a set value of a dis- 
charge-temperature upper limit set in advance, 
and the on-off valve is opened when the temper- 
ature detected by the discharge-temperature de- 
tecting means drops to a level less than or equal 
to a set value of a discharge-temperature lower 
limit set in advance in such a man ner as to be low- 
er than the set value of the discharge-tempera- 
ture upper limit 



16. An air conditioner according to Claim 11, further 
comprising: 

an oil separator which is disposed at one 
of where in the converging portion of the dis- 
5 charge pipes of the first and second compres- 
sors or the common discharge pipe located after 
convergence of the discharge pipes of the first 
and second compressors and has an inlet pipe, 
an outlet pipe, and an oil return pipe; and 
10 a discharge-temperature superheat de- 

tecting means which is comprised of a discharge- 
temperature detecting means disposed on the 
discharge pipe of the first compressor, the com- 
mon discharge pipe, or the converging portion of 
15 the discharge pipes of the first and second com- 
pressors and of a first pressure detecting means 
disposed in a discharge-side refrigerant circuit of 
the first and second compressors, 

wherein when the first compressor is op- 
erated and the second compressor is stopped, 
the on-off valve is opened at the time of starting 
the first compressor, the on-off valve is closed 
when a degree of superheat detected by the dis- 
charge-temperature superheat detecting means 
reaches a level greater than or equal to a set val- 
ue of a discharge-temperature superheat upper 
limit set In advance, and the on-off valve is 
opened when the degree of superheat detected 
by the discharge-temperature superheat detect- 
ing means drops to a level less than or equal to 
a set value of a discharge-temperature super- 
heat lower limit set in advance in such a manner 
as to be lower than the set value of the discharge- 
temperature superheat upper limit 

17. An air conditioner according to Claim 11, further 
comprising: 

an oil separator which is disposed at one 
of where in the discharge pipe of the first com- 
pressor, the converging portion of the discharge 
pipes of the first and second compressors, and 
the common discharge pipe located after conver- 
gence of the discharge pipes of the first and sec- 
ond compressors, said oil separator having an in- 
let pipe, an outlet pipe, and an oil return pipe; and 
a shell-temperature detecting means dis- 
posed on a shell of the first or second compres- 
sor, 

wherein when the first compressor is op- 
erated and the second compressor is stopped, 
the on-off valve is opened at the time of starting 
the first compressor, the on-off valve is closed 
when a temperature detected by the shell- 
temperature detecting means reaches a level 
greater than or equal to a value of a shell- 
temperature upper limit set In advance, and the 
on-off valve is opened when the temperature de- 
tected by the shell-temperature detecting means 
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drops to a level less than or equal to a set value 
of a shell-temperature lower limit set in advance 
in such a manner as to be lower than the set value 
of the shell-temperature upper limit 

5 

18. An air conditioner according to Claim 11 , further 
comprising: 

an oil separator which is disposed at one 
of where in the discharge pipe of the first com- 
pressor, the converging portion of the discharge 10 
pipes of the first and second compressors, and 
the common discharge pipe located after conver- 
gence of the discharge pipes of the first and sec- 
ond compressors, said oil separator having an in- 
let pipe, an outlet pipe, and an oil return pipe; and f 5 

a shell-temperature superheat detecting 
means which Is comprised of a sheil-temperature 
detecting means disposed on a shell of the first 
or second compressor and a second pressure de- 
tecting means disposed in a suction-side refrig- 20 
erant circuit of the first and second compressors, 

wherein when the first compressor is op- 
erated and the second compressor is stopped, 
the on-off valve Is opened at the time of starting 
the first compressor, the on-off valve is closed 25 
when a degree of superheat detected by the 
shell-temperature superheat detecting means 
reaches a level greater than or equal to a value 
of a shell-temperature superheat upper limit set 
in advance, and the on-off valve is opened when 30 
the degree of superheat detected by the shell- 
temperature superheat detecting means drops to 
a level less than or equal to a set value of a shell- 
temperature superheat lower limit set in advance 
in such a manner as to be lower than the set value 35 
of the shell-temperature superheat upper limit 

19. AnairconditioneraccordingtoClaim 10, wherein 
a flow-rate controlling device is provided midway 

in the bypass passage. 40 

20. AnairconditioneraccordingtoClaim 19. wherein 
further comprising: 

a high-pressure detecting means dis- 
posed in the discharge pipe of the first compres- 45 
sor or the common discharge pipe, 

wherein said flow-rate controlling device 
is controlled in accordance with a pressure de- 
tected by the high-pressure detecting means. 

50 

21 . An air conditioner according to Claim 1 9, wherein 
said first compressor is a compressor whose run- 
ning capacity is controllable, and the flow-rate 
controlling device is controlled in accordance 
with the running capacity of the first compressor. 55 

22. An air conditioner having a refrigeration circuit in- 
cluding a first compressor of a low-pressure shell 



type which is always operated when only one of 
two units is operated; a second compressor of a 
low-pressure shell type which is stopped when 
only one of the two units is operated, the first com- 
pressor and the second compressor being connect- 
ed in parallel; an equalizing pipe connecting togeth- 
er shells of the first and second compressors; a 
heat source unit-side heat exchanger, a throttling 
device; an indoor-side heat exchanger and an ac- 
cumulator, said air conditioner comprising: 

a bypass passage which branches off 
from a discharge pipe of the first compressor, a 
converging portion of discharge pipes of the first 
and second compressors, or a common dis- 
charge pipe located after convergence of the dis- 
charge pipes of the first and second compres- 
sors, and is connected to a suction pipe of the 
second compressor; 

an on-off valve disposed midway in the by- 
pass passage; 

a liquid-level detecting circuit having one 
end communicating with a lower end inside the 
accumulator and another end connected to a dis- 
charge pipe of the accumulator; 

a heating means for heating the liquid-lev- 
el detecting circuit and having a heating capacity 
falling within a range for heating the liquid-level 
detecting circuit so as to produce superheat va- 
por when wet vapor or saturated vapor flows 
through the liquid-level detecting circuit, or wet 
vapor or saturated vapor when the liquid refriger- 
ant flows therethrough; 

a liquid-level temperature detecting 
means provided at an outlet of the liquid-level de- 
tecting circuit for detecting liquid-level; and 

a low-pressure detecting means disposed 
in a suction pipe of the first compressor, the suc- 
tion pipe of the second compressor, or a common 
suction pipe of the first and second compres- 
sors, 

wherein when the first compressor is op- 
erated and the second compressor is stopped, 
the on-off valve is closed when a degree of su- 
perheat for liquid-level detection calculated from 
a temperature detected by the llquid-level-de- 
tecting temperature detecting means and a pres- 
sure detected by the low-pressure detecting 
means is greater than a iiquid-level-detection su- 
perheat upper limit value set in advance, and the 
on-off valve is opened when the degree of super- 
heat for liquid-level detection is less than a liquid- 
level-detection superheat lower limit value set in 
advance in such a manner as to be lower than the 
liquid-level-detection superheat upper limit value. 

23. An air conditioner substantially as herein descri- 
bed with reference to any of Figures 1 to 52 of the 
accompanying drawings. 
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